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■News Digest' 


The Inmos Saga 

By now, many of our readers will have 
learnt of the formation of UK Govern¬ 
ment-sponsored Inmos, a British com¬ 
pany which will attempt to catch up 
on US technology by producing a 64K 
dynamic RAM. In order to perform this 
feat, the management of the infant 
Inmos went head hunting in the Santa 
Clara Valley (Silicon Valley) for 
engineers who were already experien¬ 
ced in memory design, NMOS tech¬ 
nology, etc. Having this kind of 
expertise is obviously crucial to the 
success of the venture. Several of the 
engineers they employed came from 
Mostek, who, understandably, felt that 
they were having their brains picked, 
and attempted to get an injunction 
against Inmos for misappropriation of 
trade secrets, in an effort to stop the 
raids for staff. However the charges 
were dismissed and Inmos seemed set 
to go. 

The latest news, though, is that the 
three ex-Mostek engineers who were at 
the centre of the controversy have now 
left Inmos to set up their own design 
company, which will do work on a 
contractual basis for Mostek exclusively. 
Ward Parkinson, one of the founders 
of Micron Technology, claimed that he 
simply saw a better opportunity in 
working for himself. Although we 
hesitate to read between the lines, there 
is room for a lot of speculation in this 
story ... 


Datalogger 2000 

United Systems Corporation, Dayton, 
Ohio, introduces their Datalogger 
2000, a data information center that 
performs microprocessor-based 
functions such as signal processing, 
formatting, alarm assignment and 
interfacing. 

The Digitec Datalogger 2000 measures 
up to four mixed parameters selected 
from temperature (Thermocouple, 
Thermistor, RTD), DC voltage, DC 
autoranging, AC voltage, True RMS and 
transmitter output. With up to 20 
channels internal (expandable to 1000) 
and ± 25,000 count display of measured 
data, the Datalogger 2000 offers skip- 
channel capability and provides up to 
1200 individually assignable alarms. It 
displays and records accurate time and 
date with a crystal controlled clock. 

Also displayed and recorded are channel 
number, measured data and parameter 
symbol with the printout of English 
messages that identify alarm status with¬ 
out look up tables. The 2000 offers data 
outputs that include isolated BCD, 
isolated RS-232-C or TTY compatible 
with selectable baud rates from 110 to 
9600. 

The Digitec Datalogger 2000 
measures 430mm x 222mm x 355mm 
and weighs 9kg. A brochure is available 
with complete specifications from 
NIC Instrument Company, Matthews 
Avenue, Airport West, Vic 3042. 


Earthquake Protection 

How do you protect a nuclear reactor 
from an earthquake? The answer 
suggested by the UK’s Malaysian 
Rubber Producers’ Research Association 
is to mount it on giant rubber springs. 

In tests to be conducted jointly with the 
University of California at Berkeley, 
models of power stations will be con¬ 
structed in the New Mexico desert and 
subjected to tremors from underground 
explosions. Instruments will record the 
performance of the rubber springs, 
which, if successful, will be instiled in 
future reactor designs. 

Student Scope Project 
Students of the Electronics Depart¬ 
ment at Box Hill Technical College 
have combined talents to produce 
oscilloscopes for basic test equipment 
for students’ personal use. Senior 
students are offered experience in the 
construction of complex equipment, 
design exercises, comppnents research, 
board layouts, prototype testing and 
documentation under the guidance of 
staff. 

The Department has quite a few 
student projects on the go; but the 
oscilloscope project has been the most 
adventurous and challenging due to the 
complexity of the oscilloscope as a 
piece of test equipment according to 
Jim Tregellas, teacher in charge of the 
project. Already a Power Supply project 
has been devised while a signal generatoi 
and an electronic voltmeter are other 
basic test equipment projects in the 
pipeline. 

The technical specifications of the 
oscilloscope include: 

Band width - DC to 5 MHz 

Sensitivity - lOmv/div. 

Timebase - AC, DC, Auto and 
Line Triggering to 
0.3 micro seconds per 
division 

Probe - compensated (adjus¬ 
table) 

Cost of materials to students - app¬ 
roximately $130 tax paid. 

The oscilloscope and other test 
equipment programs are produced by 
staff and students involved in the 
College’s Certificate of Tehcnology 
(Electronics) course which is a post 
Year II, two year course plus 2 years of 
work experience. The 20 staff in the 
College’s Electronics Department have 
had considerable industrial experience. 

The photograph shows staff membei 
Jim Tregellas (centre) discussing the 
oscilloscope with Steve Edmonds (left) 
and Phillip Dew (right) graduate Cer¬ 
tificate of Technology students of the 
College. 
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Portable TV/Radio 

National Panasonic has just released the 
Vlodel TR-5010A portable black and 
white TV receiver with 13cm screen and 
Duilt-in AM/FM radio. This model, 
which sells at a recommended retail 
price of $215 can be operated from 
domestic AC mains, car or boat battery 
or its own internal batteries. 

The unit is ruggedly constructed for 
the outdoor/portable life expected of 
such a versatile unit, and is available 
from selected electrical retailers, depart¬ 
ment stores and discount houses 
throughout Australia. 


Tl Embarassed 

Rumours have been rife for an awful 
long time now about TI’s personal com¬ 
puter, which will no doubt be the great¬ 
est thing since sliced bread, etc, etc, 
when it appears. The reason it hasn’t is 
that TI are still suffering considerable 
embarassment following the unrelease 
of their processor-controlled CB, about 
which the technical press (that’s us) 
went berserk. TI don’t want the same 
thing to happen with their personal 
computer. However, here are the latest 
rumours, hot from the mill: 

Since the project got under way, 
there have been no less than four major 
hardware design changes to provide 
performance improvements. The soft¬ 
ware specs were changed twice, giving 
Microsoft, who are developing the soft¬ 
ware under contract, a bit of a hard 
time. In fact they had to have their 
contract extended, and only delivered 
the final software in July. 

Incidentally, TI are avoiding the 
phrase ‘personal computer’, preferring 
to use terms like ‘home information 
system’. The magic box, when it appears, 
will work with a domestic TV set. 
Whether this will mean a delay while 
the system is redesigned or modified for 
the Australian market is not yet clear. 

I6K Static RAMs 

Jot on the heels of Texas Instruments’ 
innouncement of a 16K static RAM 
iesign comes a similar product from 
Matsushita. The Japanese chip uses a 
iouble-layer cell structure and packs 
101,000 transistor elements on a 
15.7mm 2 substrate. Access time is 
110 ns and power consumption is 
145 mA when running and 30 mA on 
standby. The package is a 24 pin type, 
md probably (though we don’t know 
’or certain) follows TI’s lead in being 
)in compatible with the 2716/2516, 
vith a 2K x 8 organization. 



Advanced Submarine Communications 

The latest technique to be investigated 
by the US Navy for communication 
with submarines is to use a high energy 
proton accelerator and aluminium bar 
system to produce a narrow beam of 
neutrinos which could be aimed through 
the earth at detectors on the other side 
of the world. The neutrinos would 
follow a straight path through the earth 
at the speed of light and radiation from 
the collision of neutrinos and water can 
be detected by submerged submarines. 
The system is expected to be jam-proof. 

New Image for Dick Woods 

Dick Woods Electronics is expanding 
its horizons. Now owned and operated 
by Dwell Pty. Ltd., the company is 
seeking (and achieving) a new image. 

The range of products handled has been 
expanded to include video cassette 
recorders, micro TV units, ‘Snoopers’ 
and an extensive range of car stereo 
systems, plus a range of components 
from TTL chips to nuts and bolts, many 
of which are directly imported. 

Dwell has been appointed North 
Shore distributor for Plessey and have 
stocked a broad range of Foster 
speakers and speaker systems, in both 
complete and kit form. 

Microcomputers will form a major 
part of the company operation. Systems 
handled at present include ‘Synertek’s 
VIM-1 ’; E&L MMD-1 8080 Mini-Micro 
Designer; ‘Rockwell’ AIM-65; a 6502 
Micro System which includes a full 
ASCII keyboard, a 20 digit alpha¬ 


numeric display and a 20 column 
printer; and Micropolis 514 floppy disc 
systems, which store from 143,000 to 
946,000 bytes (formatted) per drive. 

Available shortly will be the Exidy 
‘Sorcerer’ personal computer which is 
one of the most cost effective systems 
on the market. As standard it is fitted 
with a Z80 CPU, 20K bytes of memory, 
1920 character display, graphics with 
a resolution of 122,880, a typewriter 
keyboard with a numeric cluster and 
full SI00 capability. 

Further details are available from: 
Dick Woods Electronics, 77 Edgeworth 
David Avenue, Hornsby NSW 2077 
Phone 4873111. 

Chequebook Calculator 

National Semiconductor Corporation 
has announced the Data Checker, a 
new thinline “cheque-book” calculator 
with three continuous memories. This 
unique memory feature allows a user to 
maintain and update both chequebook 
balance and balances for any two 
selected charge accounts. The three 
memories are simple to use, and do not 
interfere with usage of the calculator. 

Balances are maintained even when 
the unit’s power is off, and auto¬ 
matically updated as each new trans¬ 
action is made. Balance figures, as well 
as calculator read-outs, are displayed on 
large Liquid Crystal Display (LCD), 
with 6mm digits. 

Suggested retail prices for the Data 
Checker is $39.95 with Chequebook 
case and pen included. 
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Microwave Exposure Levels 

Research at the Institute of Occupa¬ 
tional Medicine at Lodz in Poland is 
claimed to show that successive 
exposure to microwave radiation can 
have a cumulative effect, that excessive 
exposure can cause cataracts, and that 
the US Standard of 10 mW/cm 2 is too 
high. Researcher H. Mikolajczyk has 
found that RF fields below that level 
can alter the function of the pituitary 
gland in rats. Poland has introduced a 
system of RF standards to cover the 
frequency ranges 100 kHz to 300 MHz 
and 300 MHz to 300 GHz. In the higher 
range, 0.01 mW/cm 2 is reckoned to be 
‘safe’ for the general population, while 
an ‘intermediate’ classification of 0.2 


to six consecutive days. Another impor¬ 
tant innovation is the remote pause 
switch which allows in-use editing while 
the programme is actually being record¬ 
ed. With the Sanyo VCR, the remote 
pause unit is included as standard 
equipment and is not an optional 
extra. 

The Sanyo VCR has a 12/12 
warranty, comes complete with dust 
cover and a complimentary two-hour 
blank cassette. Sanyo will instal each 
unit at no cost to file consumer. 

Fairchild Sues Data General 

Remember Data General filed a suit 
against Fairchild over the Fairchild 


mW/cm 2 applies to electronics workers 9440 microprocessor, which executes 


who may be exposed all day. 10 mW/ 
cm 2 is the ‘danger’ limit at which 
‘exposure is not permissible except in 
urgent situations’. 

Sanyo VCR 


the instruction set of the Data General 
Nova minicomputer? Well, just to even 
the score a bit, Fairchild have filed a 
$30 million dollar antitrust suit against 
Data General, charging unlawful mar¬ 
keting practices in the licensing of soft- 


Sanyo Australia enters the colour video ware for the Nova. Fairchild allege that 


cassette recorder market-early ii 


this is designed to block competition 


December with their “Betacord” model, with the 9440. Data General tie market- 


Developed after 10 years’ design and 
production of VCR units, Sanyo were 
the first company to produce a truly 
portable video recorder. 

The Sanyo VCR, using the Betacord 
system, is specifically applicable to 
Australian conditions. It utilises the U- 
shape loading system, the most widely 
used system in use in the world to-day. 
Among its special features are an 
“every-day” switch allowing you to go 
on holidays and record, for example, 
a half hour favourite programme for up 


ing of their software with that of the 
hardware, refusing to license their 
software to non-users of the Nova 
1200 computer. 

The Fairchild suit is backed up by 
similar charges filed by several other 
small computer companies, who manu¬ 
facture computers which are software 
compatible with the Nova. Their case 
rests on whether it is reasonable for 
Data General to claim as ‘trade secrets’ 
the Nova instruction set, which they 
have published in manuals and books. 



The results of these cases could have 
very important consequences for the 
computer industry. 

Tl Calculator 

A new calculator which has been 
released by TI in the UK stores the last 
20 entries the operator makes. The 
TI-2550-IV is a four-function-with- 
percentage hand-held with memory 
which is designed to replace printing 
calculators by letting the operator 
review calculations and ‘edit’ them if 
necessary. The replay facility is activat¬ 
ed by one key, and there is also a 
‘back-step’ key. Corrections can be 
made at any point by keying in the 
correct entry and hitting the equals 
key. 

Fibre Optic Kit 

A new, complete fiber optic link for 
data communications applications that 
requires no expertise in optical design, 
calibration or adjustment, has been 
introduced by Hewlett-Packard. 

The new HFBR-0010 low error rate 
fiber optic link system makes the use 
of fiber optics simple and practical for 
a broad range of customers. It comes 
ready to hook up, and consists of a 
digital transmitter, a digital receiver, 
a single fiber 10 meter connector/ 
cable assembly and complete technical 
literature. Each of the components is 
available separately, and the connector/ 
cable assemblies come in five standard 
lengths, with a maximum distance of 
100 meters. 

Typical applications of the new 
link include: Large computer install¬ 
ations; distributed processing systems; 
hospital computer systems; power plant 
communications and control; process 
control; voltage or electromagnetic 
field research; remote instrumentation 
systems; and factory data collection. 

The new systems are point-to-point 
links intended for logic-to-logic com¬ 
munications over short to intermediate 
distances in industrial or laboratory 
environments. Processor-to-processor or 
processor-to-peripheral interconnection: 
are prime applications. 

“Applying a system design approach 
we were able to remove the com¬ 
plexities, to enable OEM systems 
designers or end users with data com¬ 
munications problems to begin using 
fiber optics links without having to 
become expert in the various disciplines 
involved,” said Peter Manno, product 
marketing manager for HP’s Opto¬ 
electronics Division. 

For further information, contact 
HP’s representatives, Amtron Tyree. 
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Programmable Power Opamp 

A programmable power operational 
amplifier with a unique electronic shut 
down capability that allows it to “float” 
in the “off’ mode, passing only micro¬ 
amperes of current, has been developed 
by National Semiconductor. Designated 
the LM13080, the 50 by 50 mil bi¬ 
polar device is internally compensated 
and can be programmed to allow the 
user to optimize the amplifier perform¬ 
ance for his individual application. 

The LM13080 has been designed 
primarily for those applications that 
require load currents from the output 
of 50 to 250 mA, either sink or source. 
Applications include audio amplifiers, 
power comparators, DC-DC converters 
and servo drivers for motor speed 
control. 

According to Chris Mason, Applic¬ 
ations Engineer, the user establishes the 
bias for the amplifier’s input stage by 
means of an external resistor and as a 
result can control a number of the 
device’s performance characteristics, 
including: input bias current, input off¬ 
set voltage, and frequency response. 
Using resistors ranging in values from 
100K ohms to 3M ohms, the input vol¬ 
tage varies up to 15 mV and the input 
bias current goes from less than 50 
nanoamperes to 2 microamperes. With 
a 680k ohm resistor, for example, the 
amplifier is unity gain stable while the 
offset voltage is approximately 3 mill- 
ovolts. If a tight offset voltage is need¬ 
ed, a 100k ohm resistor would allow an 
offset voltage of less than 1 millivolt, 
with minimum closed loop gain of 6. 

Unlike similar devices on the market, 
the LM3080 has an electronic shutdown 
without the need to carry load currents 
in the control device. The device is 
unique, said Mason, in that the bias 
circuit for both input and output stages 
can be bypassed so that the entire 
circuit is turned off. This allows both 
stages to “float” while drawing only a 
few microamperes of quiescent current 
devices. By means of a saturated NPN 
switching transistor, the input pro¬ 
gramming (set) resistor and the output 
stage control pin are connected to 
ground for normal operation. In the 
“off’ mode, the switching transistor is 
turned off and both the output and in¬ 
put stages are allowed to “float”. This 
feature according to Peter Moon of 
NS Electronics, makes the LM 13080 
very useful in portable battery-powered 
applications. Because the average 
quiescent current in battery-powered 
systems may be 100 to 1000 times 
lower than that of other systems, using 
the LM 13080 would result in less drain 
on the battery. Moreover, because it 


The new Grundig "Picture in Picture" 26" colour T.V. enables the viewer to watch two pro¬ 
grammes at the same time — the normal programme plus a superimposed programme on the same 
screen. The main colour picture can be selected and, if required, an alternative programme which 
is visible on the same screen approximately the size of a postcard, in black and white. The 
alternative programme always appears in the same spot, in the middle of the bottom of the screen. 


would not need to handle lead currents, 
the external switching device could be 
smaller and less expensive. 

The LM 13080 is designed to operate 
from both single and dual power 
supplies, and will operate from as little 
as 3 volts (DC). Available now, the 
LM 13080 is priced at $0.72 each in 
100-up quantities. 

FAST Logic 

Soon to be released is a new logic family 
called FAST — Fairchild Advanced 
Schottky TTL with low power con¬ 
sumption and propagation delays 
around 3 ns. 66 circuits will be available 
by the end of the year, at ‘competitive’ 
prices. 

Gadget of the Month 

Following hot on the heels of electronic 
popcorn and yoghurt, the latest gadget 
to be electronified is the cigarette lighter. 
A new design of solar-powered gas 
lighter has been announced by 
Yoshinaga Price Co. of Tokyo. It can 
run for six months, 40 lights per day, 
without requiring recharging. 5 min of 
bright sunlight will recharge this little 
marvel. 

900 MHz CB for US? 

The FCC Safety and Special Radio 
Service Bureau has ordered the draft¬ 
ing of a notice of inquiry for public 


comment on whether CB radios should 
be allocated a section of the spectrum 
around 900 MHz. The Commission 
reckons that expansion of the CB 
allocation is necessary, partly to 
stimulate the depressed CB industry. 

Scribofoon? 

The Scribofoon is a development of 
Philips Telecommunicatie Nederland 
which can transmit diagrams and 
written text over telephone lines. At 
the transmitter, a plastic pad, with X 
axis wires on the top side and Y axis 
wires below which are pulsed sequen¬ 
tially, is used to encode the position of 
a pen. A sequence of pen positions is 
transmitted over the phone lines to the 
receiver, for display on a screen. The 
system requires no modification to the 
telephones at each end, and will cost 
about the same as an ordinary colour 


Appliance Timer 

General Instruments have announced 
the release of an appliance timer IC 
similar in concept to the STAC timer 
featured in last month’s issue. 

Intended for use in cookers and similar 
appliances to replace the old stay 
clocks, the AY-3-1251 has keyboard 
entry, direct digit drive and four 
outputs. Further information from GI 
distributors. a 
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INTRODUCING THE AR9. 
FOUR-ON-THE-FLOOR 
PLUS 

“ELECTRO-AUTOMATIC 

TRANSMISSION.” 



Bookshelf and mid-size speakers have 
been AR's act for 25 years. 

Nobody builds them better, tests them 
more thoroughly or backs them with a 
stronger warranty. 

But the flagship of most speaker lines 
is a big, floor-standing job. A heavy hitter 
that will blow your socks off. And our 
flagship has just come in. 

The AR9 is a four-way, floor-standing 
speaker, 52 J /» inches tall, with 5 drivers 
and the ability to handle amplifiers 
capable of delivering up to 400 watts 
(gasp!) continuous power per channel. 
(With amplifier being driven to clipping 
10% of the time on normal music source 
material.) 

The price: approximately $1250 a copy. 

But the AR9 is a lot more than big and 
expensive. 

The thing sounds simply fantastic. 

Flat as a pancake all across the sound 
spectrum and virtually unaffected by 
room placement. 

Each speaker contains two 12-pound, 
12" diameter woofers. The two of them 
are linked by a kind of 
electronic automatic 
transmission." Deep in the 
low end where volume 
falls off as frequency goes 
down, the "automatic 
transmission" cranks up the woofers to 
maintain volume without the usual break¬ 
up and distortion. 

Crossover points have been rearranged 
so that the 8" low mid-range driver 
handles the critical range of human 
voice a design refinement that 
contributes to the startling clarity of the 
AR9 sound. 

There is a new semi-horn on one high- 
frequency driver. 

Improved liquid cooling. 

A tweeter voice coil made with new 
high-temperature materials. 

Refinements of proved AR engineering 
concepts abound throughout the system. 

And the results are absolutely startling. 

Our ears tell us, and our test 
instruments confirm, that the new AR9 is 
nothing less than the most perfect 
speaker system possible today. 

To get a more complete write-up, 
contact your AR Dealer or us. 

But better yet, listen to the AR9. 

Then tell us it's not the fantastic 
speaker system you've ever heard. 



ANOTHER 
TRIUMPH FOR 
TRUTH IN 
LISTENING. 


Acoustic Research Australia 

P.O. Box 21-7 Ford St., 
Creenacre. NSW. 2190 
Phone: 642-3458 
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Portable TV Combo 

National Panasonic has just released a 
versatile new portable unit which offers 
3 programme sources as well as three 
separate power sources at very reason¬ 
able cost. The unit, designated Model 
TR-5000A is a combination black and 
white television, AM/FM radio and 
cassette recorder which can be operated 
from a domestic power unit, car or boat 
battery or its own internal batteries, 
which makes it ideal for outdoor living 
in car, camp, caravan or boat. 

Television reception is excellent, 
even in bright outdoor locations on the 
13 cm diagonal monochrome picture 
tube, and the powerful AM/FM radio 
receiver and cassette recorder give a 
wide choice of audio/video entertain¬ 
ment. 

It comes complete with a sunshield 
for outdoor viewing, 3-way level/ 
tuning meter and bass/treble controls, 
and at all all-up weight of only 4 kg 
(just under 9 lbs) without batteries it is 
light enough to go anywhere yet suf¬ 
ficiently strongly constructed to with¬ 
stand the knockabout life of the por¬ 
table. Recommended retail price from 
National dealers is $330.00. 


Digital Watch Patents 

Commodore (of PET fame) has received 
patents on two techniques for digital 
watch operation. One covers the use of 
a piezo-electric crystal to vibrate the 
watch as an alarm, while the other is 
more important and covers the use of 


one button to select the display of time, 
seconds and date - a technique used by 
virtually all manufacturers. 

Home Computer Show 

Box Hill Town Hall(Box Hill,Melbourne) 
will come alive to the sound of printers 
on the weekend of 9-10 December as it 
is the venue of the Home Computer 
Show being organised by Australian 
Seminar Services Pty Ltd of Melbourne. 
Judging by the bookings for stand space, 
the show is bound to be a success, with 
lots of interesting hardware on display. 
The success of the recent ACS-8 Com¬ 
puter Fayre in Canberra also augurs well 
for this show. Many companies who 
advertise in ETI will be there, and some 
interesting new products will be on 
display. 

Among the exhibitors will be: Rod 
Irving Electronics, Abacus EDP Services, 
Futuretronics Pty Ltd, ASP Microcom¬ 
puters, S M Electronics, Pennywise 
Peripherals, A J Ferguson, Sontron 
Instruments, the Byte Shop, the Caldor 
Corporation, Dick Smith Electronics, 
Warburton Franki, Philips, Computer 
Portraits, South West Electronics, Box 
Hill Technical College, Computerland, 
Texas Instruments, Delta Scientific 
Products, Automation Statham and, of 
course, ourselves - ETI. 

We shall be displaying a selection of 
the ETI microcomputer related projects, 
including the ETI 640 VDU, the ETI 641 
printer, the STAC timer from last 
month’s issue, and some other goodies 


which we’re sure you’ll find interesting. 
The show is being held at the Box Hill 
Town Hall, Whitehorse Road, Box Hill, 
from 10 am to 10 pm on Saturday 9 
December and from 10 am to 6 pm on 
Sunday the 10th. The admission fee is 
$2 for adults and 50 cents for children. 

See you there! 

Synergistic Beer Drinking 

Well, last month we all turned up as 
usual, carrying bound volumes of ETI, 
ready to answer your questions, expect¬ 
ing to be overwhelmed, but we were 
rather disappointed by the turnout! We 
think the problem must be that we’ve 
arranged the Synergistic Beer Drinking 
for the first Wednesday of the month, 
but that is just before the magazine has 
been appearing, one month after the last 
one and so you’ve all forgotten about it. 
So, from this month, its going to be on 
the second Wednesday of the month; as 
you read this, that’s probably next 
Wednesday. Now there’s no excuse. 

Here’s all the relevant info, once 
again. The ETI technical staff will be at 
the Bayswater Hotel, Bayswater Road, 
Rushcutters Bay, (near the Rushcutter 
Bowl), on the second Wednesday of the 
month, to talk about electronics, hi-fi, 
computers, radio, anything! If you 
come along, we’ll be glad to talk to you 
(we love a captive audience)! 

ETI Price Increase 

We regret that, starting with the January 
1979 issue, the cover price of ETI will 
increase to $1.40. This is due to 
increasing costs, but we hope that you 
will continue to think that ETI offers 
good value for money. 

ETI/Unitrex Calculator Contest 

The October contest got a good response, 
and not many of you were stumped for 
the correct answer, which is, of course, 
$73.36. The winner for October is 
Mr Indry, of Kingsford, NSW, who will 
receive a Unitrex Calculator. 

This month’s problem was suggested 
by Mr B V Takach, of Wahroonga. He 
asks ‘Our technical library displays the 
bound volumes of The Diecasting Eng¬ 
ineer. Six issues, each of sixty pages, are 
bound into hard covers and placed on 
the book shelf in order. A busy book¬ 
worm chewed through the first page of 
Volume 22 to the last page of volume 
23. How many pages have been chewed 
through?’ 

Seal an empty envelope, write your 
answer on the back of it, and send it to: 
Unitrex Calculator Contest (December), 
ETI Magazine, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. The 
closing date is Friday, 5 January 1979. 
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How to crack 
a highly paid job 
as an electronics 
technician. 



We’ll give you 
" excellent training 
- as good as you’ll 
get anywhere in 
Australia. 

We’ll give you 
, m free medical, 

* It / dental and hospital 
1/ treatment. 

We’ll provide plenty of good tucker 
and a comfortable place to stay. 

We’ll give you substantial leave, 
and on top of all that, we’ll pay you well 
while you’re training. 

On your side, you’ll give us a period 
of hard, but interesting and rewarding 
work. And, when eventually you leave 
us, you’ll find yourself a folly qualified 
and experienced Electronics 
Technician. Not a bad f 

thing to be, these days. JLi. QiUt 
So, if electronics is your 
idea of a great career and 
you are (at time of entiy) 
approx. 15 to 17 for apprenticeship 


and over 17 for an Adult Trainee, 
join the Navy, Army or Air Force. 
Phone us at: 

Adelaide 2232891. Brisbane 2262626. 
Canberra 822333 Hobart 347077. 
Melbourne 613731. Perth 3256222. 
Sydney 2121011. 

Write to either the Navy, Army 
or Air Force Electronics Technician 
Counsellor, GPO Box XYZ in your 
nearest State Capital City (please 

include your 
date of birth). 

Learn 
Electronics 
with us. 
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TDK’s Revolutionary New Product — 
The HD-01 Head Demagnetizer 
Built into a Cassette Shell. 


Simply load the HD-01 into any cassette recorder as you would 
a standard audio cassette and depress the ‘play’ button. 


The HD-01 Head Demagnetizer was designed by TDK for easy, convenient head demagnetization of 
any cassette deck, insuring crystal-clear, perfect recordings every time. 





©TDK 


CONVOY INTERNATIONAL PTY. LTD. 

4 Dowling Street, Woolloomooloo, N.S.W. 2011 
Telephone: (02) 358-2088. Telex: AA23111 
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4 TANDY 

Ielectronics 


The priceless gift of learning now has a price: $799.95 
And a name: the Radio Shack TRS-80® Microcomputer. 
And now, at last, your child has a chance to discover 
Tomorrow on Christmas morning. 


“Tomorrow” is an electronic world, based on computers—and it’s already here. In it your child can be a 
number in a machine. A robot. Because he or she does not understand either the number or the machine. Or 
your child can be pleasurably elevated into this brave new world with a gift that has only becomeiaffordable 
in recent months 


Advice for Parents Who Care 

In your lifetime the possibility of owning or giving a computer—up to now—was unthinkable. A computer? 
That can teach? Remember? Display on its own screen? Play games? Complete with a standard typewriter 
keyboard? Unthinkable—up to now. 

But now the Tomorrow Machine is not only thinkable but practical, affordable and available through every 
Tandy store and participating dealer. The TRS-80 personal computer system? For the kids? For Christmas? 



TRS-80 manual, written by an TRS-80 system includes every- 
educator, is 232 pages of in- thing in this picture and, of 
struction for a beginner. course, the manual. 



TRS-80 is expandable and can 
grow in power and utility. Every- + 
one in the family becomes in- 
volved, entertained, informed. ! . 


INDEPENDENT TANDY ELECTRONICS DEALERS MAY NOT BE PARTICIPATING IN THIS AD OR HAVE EVERY ITEM ADVERTISED 


TCDec78 
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DESicnmc 

oscillators 

One of the problems in electronics is stopping amplifiers from oscillating, another 
problem is getting oscillators to oscillate . . . Tim Orr explains. 


AN OSCILLATOR IS BASICALLY an amplifier with positive 
feedback applied around it. The feedback must be AC coupled 
otherwise a DC latch up condition would occur. Having got 
some sort of oscillation, one of two things can happen. The 
oscillation can build up in amplitude until clipping occurs due 
to the power supply voltage levels. At this point a stable, but 
truncated waveform will be generated. Alternatively if the gain 
of the amplifier is too low the oscillation will die away. To 
produce a pure sinusoidal oscillation the level of the signal in 
the system must be accurately controlled. There must be some 
amplitude limiting or automatic gain control such that when 
the peak signal level tries to exceed the reference voltage, the 
amplifier's gain is reduced. This is in fact what limiting does. 
To maintain stable oscillation, the overall gain of the system 
must be exactly unity. Any less and the oscillations will never 
start. If the gain is more than unity, the oscillations will occur, 
but amplitude limiting will cause gross distortion. 

A very common method for stabilising the oscillations, 
which is often used in Wein bridge oscillators, is to employ a 
very sensitive thermistor as an AGC. However, the thermal 
time constant of this component often produces an annoying 


r T 


amplitude bounce with occurs when changing to a new 
frequency. 

Other methods are diode limiters (which tend to cause large 
amounts of distortion) and FET AGC circuits. The latter 
method can be used to generate super low distortion sinusoids 
by allowing the system gain to stabilise over tens of seconds. 

The oscillation frequency is mainly determined by the feed¬ 
back around the amplifier. By making the feedback a reactive 
network, the phase of the feedback will vary as a function of 
frequency. Oscillations can only occur when the feedback is 
positive and thus the phase response of the feedback will 
determine the frequency of oscillation, assuming that the 
overall gain at this frequency is at least unity. By varying the 
phase response of the feedback, the oscillation frequency may 
be altered. 

An oscillator should be thought of as being a circuit which 
continuously generates a waveform, no matter what the shape 
of the waveform. There are very many circuit techniques for 
generating these signals which range from relaxation oscillators 
to piece wise approximations using square waves. Some of 
these methods will now be illustrated. 


Manually Controlled Oscillator 

In this circuit there are two feedback paths around an op-amp. One is 
positive DC feedback which forms a Schmitt trigger, the other is a CR 
timing network. Imagine that the output voltage is +10V. The voltage 
at the non-inverting terminal is +5V. The voltage at the inverting ter¬ 
minal is a rising voltage with a time constant of CyR-p When this 
voltage exceeds +5V, the op amp's output will go low and the Schmitt 
trigger action will make it snap into its negative state. Now the output 
is -10V and the voltage at the inverting terminal falls with the same 
time constant as before. By changing this time constant with a variable 
resistor a variable frequency oscillation may be produced. 


( 'I 
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DESIDnillG OSCILLATORS 



Dual Integrator Quadrature VCO 


This is a sinusoidal oscillator which uses frequency dependent feedback 
and zener diode amplitude limiting. 1C 1,2,3&4form a dual integrator 
circuit which is an analogue model of a second order differential 
equation! There is some positive feedback around IC1.2 which is 
analogous to having a zero damping factor in the equation. This means 
that the oscillations will build up. The positive feedback is controlled 
by the 10k preset. IC1.3 are integrators and IC2 and IC4 are voltage 
followers with high input impedance. The phase shift produced by the 
integrator is 90° so there is no overall feedback around the loop (IC1 is 
non-inverting, IC2 inverts). Thus we have all the conditions for 
oscillation, and in fact oscillations will occur when the preset is 
adjusted to give the correct phase shift around the 1C 1,2 stage. 
Amplitude limiting is produced by the 2V7 zener inside the diode 
bridge. By placing it inside the bridge the same diode is used for both 
positive and negative signals and the limiting is symmetrical. The 
integrators are two quadrant multipliers (CA3080s), so the gain of the 
loop can be controlled by the current l ABC . In the solution of this 


second order differential equation, the gain of the loop is proportional 
to the resonant frequency. Thus, by varying Iabc- or father by varying 
V| N , the frequency of oscillation may be altered. 

As the integrators produce a 90° phase shift, the two sinusoid 
outputs are in phase quadrature, i.e. one is a sinewave, the other a 
cosine wave. The cosine output is lower in distortion than the sinewave, 
because the amplitude limiting (and hence the distortion) is produced 
at the IC1.2 stage. 

The second stage (IC3,4), acts as a filter and hence produces a purer 
sinusoid. Using this circuit a 1000 to 1 continuous frequency sweep can 
be obtained. However, the inaccuracies in the CA3080's will cause some 
amplitude variations and it may be necessary to set the positive feed¬ 
back a bit high (and hence attract more distortion), to maintain stable 
amplitude limiting over the sweep range. This circuit is an oscillating 
filter and if you turn down the positive feedback and inject a small 
signal through a 100k resistor into IC1 pin 3, a bandpass and low pass 
response is obtained from the sine and cosine outputs respectively. 



Simple Triangle Square Wave Oscillator 

This circuit simultaneously generates a triangle and a square waveform. 
The triangle could be 'bent' by a diode function generator to produce 
a sinewave. The circuit is always self starting and has no latch up prob¬ 
lems. IC1 is an integator with a slew rate determined by C T and R T and 
IC2 is a Schmitt trigger. The output of IC1 ramps up and down 
between the hysteresis levels of the Schmitt, the output of which drives 
the integrator. By making R T variable it is possible to altar the operat¬ 
ing frequency over a 100 to 1 range. Three resistors, one capacitor and 
a dual op amp are all that is needed to make a versatile triangle square- 
wave oscillator with a possible frequency range of 0.1Hz to 100kHz. 


CMOS Oscillator 

Two CMOS gates can be used to produce a simple oscillator. Imagine 
that output B is high. Then the input to A is also high due to it being 
coupled via the capacitor C T to output B. Thus output A is low, input 
B is low and output B is high, which is as we would expect. However, 
capacitor C T is being discharged via the 100k pot and 10k resistor to a 
logic 0. When this voltage reaches the crossover point for A, output A 
goes high, and thus output B goes low. Now the capacitor is charged up 
to a logic 1. Thus the process repeats itself. Varying the 100k pot 
changes the discharge rate of C T and hence the frequency. A square 
wave output is generated. The maximum frequency using CMOS is 
limited to 2MHz. 

Vi CD4011 

o na 
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TTL Oscillator 


A simple relaxation oscillator can be made using a TTL Schmitt trigger. 
The circuit (a) is the most simple version that can be produced. Imagine 
that the output is high. Capacitor C x is charged up via R T . When the 
upper hysteresis level (HyH) is reached, the output goes low. CT is 
now discharged until the low hysteresis level (HyL) is reached where¬ 
upon the output goes high. Thus the oscillator generates a square wave, 
with an uneven mark to space ratio, due to the input current require¬ 
ments of the 7413. The frequency can be set at any value up to several 
megahertz by varying C T and R T . C T can be an electrolytic but R T 
must not be more than about 1k5or it will not be able to pull down the 
Schmitt trigger inputs. (If you use a CMOS Schmitt this does not apply). 
The output is a nice fast squarewave capable of directly driving several 
TTL loads. One problem to be encountered is frequency jitter. When 
the input is very near to a hysteresis level, noise in the system may 
cause the oscillator to prematurely trigger, thus making that period 
slightly shorter and producing a noise induced frequency jitter. Also 
using two Schmitt triggers from the same 1C is sure to cause interaction 
and thus jitter. To reduce power supply noise effects the 1C should be 
decoupled with a luF tantulum capacitor actually at the V cc and GND 
ins of the package. 

Diagram (b) shows the same oscillator, but with a 10 to 1 manual 
control of frequency. The timing capacitor is charged up by the 10k 
pot and the Ik resistor. This voltage is then buffered by the emitter 
follower and fed to the Schmitt trigger. When the upper hysteresis level 
is reached the output of the Schmitt goes low and the capacitor is 
rapidly discharged via the diode until the lower level is reached. The 
process then repeats itself. As the discharge period is so fast, it can be as 
short as a few hundred nano seconds, the period can be thought of as 
being determined by the charging time, which is controlled by the 10k 
pot. 


iTi. 





Walsh Function Generator 

The mathematician Fourier said that any repeating waveform could be 
made up out of harmonic components. These components are sinusoids 
which are integrally related to the fundamental period of the wave¬ 
form in question. This is a convenient conceptual approach, but as a 
way of practically synthesising waveforms it is not on. You would have 
to generate a whole series of harmonically related sinewaves which 
might prove a little difficult. However, a man called Walsh said that you 
could do the same thing as Fourier, but will square waves. So, instead 
of using sinusoidal Fourier sets, we can use square wave Walsh functions 
to synthesise waveforms. There are various techniques for calculating 
the Walsh function co-efficients for generating particular waveforms but 
these are beyond the scope of an article such as this. The diagram shows 
the circuit for generating a sine and cosine waveforms using 16 steps. 
Walsh functions are orthogonal functions, just as sine and cosine are 
orthogonal, and so the generation of these two waveforms is relatively 
simple using this technique. The 4013 dividers and the exclusive OR 
gates generate the Walsh functions, which in turn are converted into 
analogue waveforms by use of the correctly weighted resistor networks. 
Note that you only need 4 resistors to generate a 16 step sinewave 
approximation. 

The resultant outputs can be easily filtered by fixed or tracking 
filters to produce pure sinusoids. The output frequency is 1/16th of the 
input clock frequency. The clock can be stopped and the outputs will 
remain fixed; try that with analogue trchniques! 
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Waveforms can be constructed by building them up out of separate 
elements. In this case a linear ramp waveform is generated out of 128 
steps. The CB4024 is a seven stage binary counter. It is being driven 
from a CMOS clock oscillator similar to that already descirbed. 

The Q1 to 7 outputs divide this clock frequency by 2,4,8,16,32, 
64 and 128 respectively and the divided outputs are then fed into an 


R,2R ladder network. This is in fact a Digital to Analogue Converter 
(DAC) and as the counter is merely counting up, then the converter will 
generate a linearly rising waveform made out of 128 steps. When the 
counter overflows, the ramp waveform resets and the process repeats 
itself. 



R-2R Triangle Generator 


This circuit is similar to the previous except an up down counter is 
included. A clock signal is applied to the 4029 counter. When it has 
counted 16 clocks a Carry signal is generated. This clocks a D type flip- 
flop (4013), which changes state and reverses the up down mode of the 


4029. Thus the circuit counts up, down up etc. The counter is converted 
via an R,2R ladder into an analogue output, a triangle waveform made 
up out of several steps. 



Master Tone Generator 

If you have ever made an electric organ, piano or string machine you 
would have had to produce the twelve notes for the top octave by some 
means or other. More expensive organs might use 12 master oscillators 
which would be tuned to the top twelve semitones on the keyboard. 
This gives a nice free phase quality to the sound. The notes in the 
octaves below are made by using binary dividers and filtering. Very 
expensive organs would use an oscillator per note. This allows every 
note to be individually tuned and produces a very good sound quality. 
However, there is an easy way of producing the semitones and this is 
with a master tone generator chip. This is a pre-programmed divider 
having one input and twelve or thirteen outputs. A high frequency 
master clock is put into the chip which is deivded by numbers ranging 
from 239 to 451. These divisions produce the semitone outputs. Thus, 
by using one master oscillator and one master tone generator a lot of 
the work of making an organ is removed. It is possible to produce more 
accurate intervals using .12 oscillators, but the speed and efficiency of 
the chip usually wins in the lower price end of the market. 
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8038 Function Generator 

There are several ICs availab le which perform some sort of oscillator 
function. One such is the Intersil 8038 which is a VCO with sine, tir- 
angle and squarewave outputs. The basic oscillator is a triangle square- 
wave. The frequency is voltage controllable but is not a linear finction. 
The triangle symmetry and hence sinewave distortion are adjustable 
with a preset but change when the frequency is altered. Operation up to 
1MHz is possible. 


Triangle Squarewave ICO Using CA3080's 

This circuit is very similar to that of the simple triangle/square 
oscillator, except that the operating frequency is controlled by a 
current Iabc- 0CO stands for current controlled oscillator, as opposed 
to VCO, voltage controlled oscillator). Using this circuit, a sweep range 
of 10,000 to 1 is possible (for l ABC 500 uA to 50 nA). The CA3080 is 
a two quadrant multiplier and the CA3140 is a MOS FET op-amp. 
IC1 is used as an integrator. IC2 is a high input impedance voltage 
follower and IC3 is a Schmitt trigger. The CA3080 has a current output 
which in the case of IC1 is used to charge up a capacitor. The voltage 
on this capacitor is buffered by the CA3140 and fed into the Schmitt 
IC3. The CA3080 (IC3) forms a very fast Schmitt trigger but as it has 
a current output, it cannot be loaded in any way without affecting the 
operating frequency. The output of the Schmitt is used to make the 
integrator inverting or non-inverting. Thus the operation is as follows. 
The integrator ramps upward until the positive hysteresis level is 
reached. The Schmitt flips over, the integrator then ramps downwards 



device may have to be specially selected for continuous symmetry. 


Precision Voltage Controlled Oscillator 

The RC 4151 is a precision voltage to frequency converter. It generates 
a pulse train output which is linearly proportional to input voltage. The 
linearity for the circuit shown is 0.05%. The 1C compares the input vol¬ 
tage with an internally generated one. It dumps controlled pulses of 
charge into a parallel RC network and compares this generated voltage 
with the input. If the input is greater it puts more pulses of charge into 
the RC network until the two are balanced. To get a larger sustained 
voltage in the RC network the frequency of the pulses must be increased. 
Thus the frequency of the pulses generated is made to be proportional 
to the input voltage. 

The output is a pulse waveform and is intended to drive some sort 
of counting system, the chip being used as simple analogue to digital 
converter. It can also be used as a frequency to voltage converter. A 
maximum frequency of 10kHz has to be observed. 
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SPECIAL OFFER 
□less 

Computer 

$ 149 , 951 ! 



The Chess Champion Mk 1 is a self-contained microcomputer which has been programmed to 
play chess - and play it very well! 

To play a standard game of chess, the machine is switched on and the desired level of play is 
entered - there are six levels, which vary the time per move from immediate response to the highest 
level, at which the Chess Champion Mk 1 will compute for up to two days! Once the level has 
been entered, the mode is keyed in. More on this later. 

Play can now commence, with moves being entered in a standard notation. For example, the 
white king is on square E2 at the beginning of a game; if it is moved forward two spaces, the player 
keys in 'E', '2', 'E', '4', and then presses the 'PLAY' key. 

The machine will now start computing its move, simultaneously flashing the level number. 
After a while it will display its move. You move its piece for it (you didn't think it was that smart, 
did you?), and can now make your reply. 

The Chess Champion Mk 1 has provision for special moves, such as castling or taking 'en 
passant', through the use of a double move key. It also has a nasty habit of promoting any of its 
pawns that reach the last row to a queen - in fact, it doesn't miss a trick! 

In Mode A, the machine sets up the board for a standard game, but in Mode B, the user can set 
up situations, using the 'EP' (Enter Pieces) key. This is of particular value in solving chess problems. 
There is also a 'Find Pieces' key, which lets the player locate all the pieces in case he suspects he 
has made an error (it couldn't have been the Chess Champion Mk 1). 

The Chess Champion Mk 1 is a very competent chess player indeed, and will provide hours of 
amusement for even the most skilled chess players. 

Electronics Today International has arranged for the Caldor Corporation to make the Chess 
Champion available to our readers for $149.95 (plus $3.95 postage, handling and insurance). 

NOTE: This offer is made by the Caldor Corporation and this magazine is acting as a clearing 
house for orders only. Cheques should be made out to 'Chess Offer' and sent together with the 
order form or a copy thereof to 'Chess Offer', Electronics Today International, 15 Boundary St, 
Rushcutters Bay, NSW 2011. 

This magazine will process the orders and send them on to the sponsor who will send out the 
goods by certified mail. 

As a special incentive to ETI readers Caldor will refund $50 to the first twenty readers ordering 
these units! The full names and addresses of these readers will be made available to Electronics 
Today International. 
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SPEAKER KITS 


Simply at 


PLESSEY/FOSTER COMPONENTS 


Loudspeakers 
fo satisfy 
flic most 
demanding 
enthusiast. 



Here they are — from the small HX8-2 way to the big 
HX15-3 way loudspeaker system. If you’ve ever heard 
from them, you’ll know you’ve listened to the result 
of superb craftsmanship in the science of sound. 


Model 

Power 

Frequency 

Range 

Price 

Per Pair 
Kitform 

Price 

Per Pair 
Assembled 

Do-lt Yourself 
You Save 

Per Pair 

HX8-2W 

20W RMS 

20 Hz-15 kHz 

$166.00 

$206.00 

$40.00 

HX10-3W 

20W RMS 

20 Hz-20 kHz 

$225.00 

$289.00 

$64.00 

HX1.2-3W 

35W RMS 

20 Hz-22 kHz 

$267.00 

$357.00 

$90.00 

HX12-3WA 

45W RMS 

20 Hz-21 kHz 

$249.00 

$359.00 

$90.00 

HX15-3W 

70W RMS 

18 Hz-40 kHz 

$386.00 

$485.00 

$90.00 


MAIL ORDER: NSW Country & Interstate - Freight extra. 

For further technical information and your nearest dealer contact Harmonix 
Acoustix on (02) 519-5127 or write to 29 Vincent St, Marrickville. 2204. 




DEALERS — the list grows. 

• HARMONIX speaker kits now available from: 


t HI-FI CITY. 269 Elizabeth St, Sydney. 235-8401. • RADIO DESPATCH, 869 
George St, Sydney. 211-0191. • SYDNEY HI-FI CENTRE, York St, Sydney. 
29-1082 t MARTIN de LAUNAY, 289 Clarence St, Sydney. 29-5834 Also 
Newcastle and Wollongong, t Hi-Fi JUNCTION, Bondi Junction. 389-4000 
• TERRY'S SOUND LOUNGE, Bowral, NSW ■ AUDIO EQUIP, 25 Shields Cres, 


Booragoon, WA. (09) 364-4736 • SOUND SPECTRUM, Darwin. • AUDIO 
EQUIP, Booragoon, WA. • SOUND CENTRE, Darwin, NT. • ECONOMY HI-FI, 
Woden, ACT. 



HX8-2W 
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L.S. Switch 
level of play 


Power Switch EP = Enter Position 

setting up given positions 


CHESS OFFER 


Electronics Today International, 15 Boundary Street, Rushcutters 
Bay, NSW 2011. 


Please supply (quantity). NAME. 

Chess Champions at $149.95 plus ADDRESS. 

$3.95 post and packing - total 

$153.90. .POSTCODE. 

Total: $. Please make cheques/postal notes payable to 'Chess Offer'. 
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KealilK? 


Occasional Audio Correspondent Wally Parsons doesn't seem too troubled if he 
loses touch with reality. 


IN ANY FIELD of endeavour based on sophisticated tech¬ 
nology it's very easy to become so wrapped up in the tech¬ 
nology itself as to lose sight of one's purpose, the end to 
which this technology is directed. This is especially true in 
a field such as audio which is not only in a state of rapid 
evolution but is also heavily consumer oriented. Thus we 
find hardware promoted for applications which are, at best, 
questionable, and at worst, quite impossible. Thus, persons 
may want to use graphic equalizers to correct frequency res¬ 
ponse irregularities caused by improper component mating 
(e.g. impedance mismatch), or simply bad design of a par¬ 
ticular component, such as a speaker, or failure to deal with 
strong standing waves in the listening room. 

Or perhaps we attempt to add "ambience" or equaliz¬ 
ation in a misguided effort to restore proper balance, without 
having the slightest idea of what the "proper" balance is. We 
want to obtain a reproduction which is "accurate", whatever 
that's supposed to mean, and faithful to the original, even 
though the original may never have existed; that is, the per¬ 
formance was created on the recording. 

Now it is not my intention to knock progress. On 
the contrary; so many advances over the years have produced 
the capability of recording and broadcasting with a degree of 
fidelity inconceiveable not too many years ago. But much of 
this technology is wasted if we forget basics and lose sight of 
our aims. This may be why it's taken 70 years for some 
pressers to figure out how to put the centre hole in the centre 
of the record. 

Listening 

In these pages "Audio" is presumed to refer to those areas 
of sound reproduction which aim at a high level of perform¬ 
ance quality. In establishing performance criteria attention 
must first be paid to the type of programme material to be 
reproduced most of the time. 

The classical music concert goer is especially likely to be 
a purist. His reference standard is live music, heard with some 
frequency. This might give the impression of being a pretty 
tough act to follow, yet this is the audiophile most likely to 
be fooled into accepting reproduction which deviates grossly 
from his intended ideal. The reason is quite simple; human 
memory seems to be quite unreliable where sensory infor¬ 
mation is involved. If you go to a concert it's usually in the 
evening. Chances are you won't be operating your sound 
system before the next day, at least at concert hall levels. 
By that time your memory of last night’s performance will 
have become less clear and unless your system has some gross 
obvious faults, it will sound pretty good. If the low bass is 
missing, your mind fills it in, or if a voice is projected a little 
too forward, your mind pushes it back. And then, if you can 


only get gallery seats and a recording was made with an up 
front perspective you no longer have a reasonable reference. 
This points to a need for considerable listening experience 
and helps explain the difficulty of becoming a first rate sound 
man at an early age. 

Then too, it's so easy to be impressed by the extremely 
wide stage reproduced by two speakers and forget that at the 
live performance the stage angle was so much narrower that if 
you closed your eyes you really wouldn't know the exact 
location of the oboe and the trumpet. As for front to back 
depth, there really isn't much of that either. 

Remember that speaker which reproduced such silky smooth 
string tones? Surprise: massed strings often have an edge to 
them which verges on the wiry. And why not; sound is prod¬ 
uced by drawing a bow across stretched wire. 

Many a great speaker has been criticized because cellos and 
basses have a resonant and woody quality often attributed to 
cabinet resonance. Well, it's resonance all right, the resonance 
of the belly of the instrument. Tympani really do sound 
hollow and a concert bass drum really is boomy. A good 
speaker does not reproduce its sound as a "Wump". 

Production 

The collector of predominantly rock music is in a different 
position. The technical key to set production is the multi¬ 
channel recording chain, which, when used creatively, per¬ 
mits sonic effects which are quite impossible to produce by 
any other means, but which all too often makes possible the 
production of tracks by musically illiterate dullards who 
wouldn't be able to play the same tune together using con¬ 
ventional means. Unfortunately they are often put together 
by producers and engineers of similar mentality, who fre¬ 
quently exercise their toys on real music. With good material, 
engineered with taste, imagination, and good judgement, the 
result can often be magnificent. Obviously, the legitimate aim 
in reproduction is to realize the sonic image heard by the 
producer. In other words, to achieve what he wanted the 
listener to hear. The catch is, that you don't know what he 
wanted you to hear. So you may not be able to achieve it 
without duplicating the exact conditions which existed during 
the final mixdown. However, taste and judgement often prove 
to be a good guide here. 

Where it becomes a little sticky is in the realm of more 
traditional popular music and some jazz forms in which these 
techniques have been used. Here we have at least the possibility 
of finding a live performance for comparison. With multi¬ 
track what we usually end up with is two channel mono¬ 
phonic sound which has been highly processed to produce an 
artificial stereo image. How successful these efforts are may be 
judged by the increasing number of equalizers, noise-reduction 
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“ Why a frequency response of up to 40kHz 
when your ears can’t handle 20kHz? 


In virtually all recorded music, 
there is little to listen to above a 
frequency of 16kHz, especially 
when you consider that few of 
us can hear beyond 15kHz 
anyway. The reason for the 
heightened response rate is to 
improve musical quality within 
the audible range. Music wave¬ 
forms are complex, often with 
steeply rising and falling sides. 
Any vertical compression or 
attenuation of this waveform, as 
takes place in most average 
speakers, must cause a flatten¬ 
ing of the wave with a conse¬ 
quent lack of sharpness and 
definition in the upper registers. 

To solve this, Pioneer 
research arrived at the 
HPM-150 speaker with a fre¬ 
quency response ranging from a 
low of 25Hz to a high of 40,000 
Hz. Pioneer developed the 
radically different supertweeter, 
shown opposite. In fact, it’s the 
world’s first made from high 
polymer film, made famous by 
Pioneer in their revolutionary 
SE-700 headphones. The three- 
inch cylindrical diaphragm of 
the supertweeter is loaded on a 
system of five vertical-sectoral 
horns for improved coupling 
and a horizontal dispersion of 
sound through 270°. With the 
HPM-150 you are assured of 
hearing all the super-highs 
which the human ear is capable 
of enjoying. 

Taken all round, the HPM-150 
is nothing short of remarkable. 
It’s a four-way, four-speaker 
system rated at a nominal 125 
watts input. Naturally, a speaker 
design of this sophistication 
needs power to perform. So it’s 
no surprise that Pioneer advise 
a minimum of 50 watts per 



A short specification 

Enclosure: Bass-reflex, floor standing. 

Speakers: 40 cm woofer, carbon fibre 

cone type. 
10 cm mid-range, cone type. 

4.5 cm tweeter, cone type. 

7.5 cm supertweeter, high 
polymer film horn-loaded 

omni-directional. 
Impedance: 6.3 ohms. 

Frequency Range: 25Hz-40kFlz 

Input power: 125w nominal 50 to 300w 

recommended range. 
Dimensions: 450w x 985h x 450d (mm) 

Weight: 75 lb (37.3 kg) 



channel with a maximum input 
of 300 watts per channel on a 
continuous power basis. 


Please mail metTick as required) 

□ HPM-150 Speaker Folder 

□ Folders on other 
components of equivalent 
compatibility. 

□ Other (please indicate). 


To Pioneer Electronics 
P.O. Box 295, Mordialloc, 
Vic, 3195 


(W) PIONEER 

leads the world in sound 
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units, time delay devices and other signal processors com¬ 
mercially marketed and the demand for construction articles 
by readers of ETI. 

An Art 

I've long felt most of the art produced in any time to be worth¬ 
less and generally forgotten with time. Perhaps in the area of 
music recording we must view software engineering from the 
same point of view. Like the discriminating music lover, then, 
we must establish clear values in our own minds as to what we 
are trying to accomplish, and evaluate new developments, 
equipment and concepts from this point of view. 

I expect to get back to more specific aspects of this theme 
from time to time, but in the meantime, consider the virtue of 
the word "why". 

Products And Developments 

Basically there is little difference between the shape of the 
groove cut on the early Berliner disc and that of a modern 
stereo LP. Both are cut with a modified V-groove with some 
rounding at the bottom, and each modulation occurs on both 
groove walls. The only real differences have been in 
dimensions, included angle, and modulation angles. 

Playback sty I i, too, have evolved from steel ploughs to 
precision instruments as more was learned about the 
dynamic relationship between stylus and groove wall. Gen¬ 
erally, though, styli have been conically shaped with the tip 
ground to a spherical arc, and later an elliptical cross-section 
with bi-radial tip. This latter was developed mainly to im¬ 
prove the stylus' ability to trace high frequency modulations 
in the stereo groove. But even this proved inadequate to 
handle the very high frequencies (up to 45 kHz) involved in 
CD-4 recordings. Consequently other shapes were developed, 
most notably the complex Shibata and other types. With luck, 
most of the various four-channel systems will hibernate for 
a while, while we figure out what we really want to do with all 
these channels, but in the meantime some of the things learned 
have spun off and been applied tp conventional two-channel 
stereo recording and play-back. 

Quadrahedral 

One of these was Stanton's "Quadrahedral™" stylus con¬ 
figuration, basically a stylus of elliptical cross-section with a 
very wide ratio of lateral to transverse dimension. Now, 
ordinarily this would result in a very small contact area and a 
consequently high unit contact pressure when used at any 
realistic tracking force. However, by forming the stylus into a 
hyperbolic shape, when viewed from the front, a larger area is 
placed in contact with the groove walls. The result is low unit 
pressure, and because this extended contact is along the ver¬ 
tical, smoother more extended high frequency response, with 
better tracking at high frequencies, aided by the improved 
groove wall contact. 

In optimizing for CB-4 performance some sacrifice was 
made in tracking ability and transient response when playing 
stereo discs, with the result that Stanton's 780/4 DQ pickup 
lacked the presence and impact which characterized the 681 
series. Even so, the new stylus shape combined with a redesign¬ 
ed pole structure did produce a certain smoothness and 
cleanness. 

An outgrowth of this experience is the "Stereohedron™" 
stylus similar to the CD-4 unit but optimized for stereo use 
and available in the 681 EEE/S and the new Calibration 
Standard 881S. I’ve had the opportunity to use the EEE/S 
version for several months, and it seems to be an effective and 
worthwhile development which, if not in its present form, at 
least in some other variant, is likely to become as common¬ 
place as the elliptical tip is now. So far I haven't found any¬ 
thing which it will not track including some pretty heavily 





equalized sibilants. Probably because of the different mating 
surface involved, recordings which showed signs of damage due 
to mistracking on previous plays either were cleaned up, or 
the noise component seemed to dissociate itself from the sig¬ 
nal, thus reducing its obstrusiveness. The same is true of sur¬ 
face imperfections which appear as separate signals. The effect 
is something like noises which may come from an audience; 
one is aware of them, but they can be tuned out. Bright 
instruments like brasses and cymbals sound bright, yet there is 
no artificial effect added. Stereo imaging is wide, and solid, 
with a lovely but not exaggerated presence on voices and solo 
instruments, and a clean separation of individual voices on 
choral music. 

Now for the kicker. Stanton advises that the assembly be 
used only in the 681 EEE body. Well, I've got news; I'm using 
it in both the older 681 EE and the 780 Bodies. In the latter it 
performs to spec, although it requires a load of 27k and lOOpF 
capacitance, while with the former it provided a significant 
up-grading in performance, and in both cases at considerably 
less cost than a complete 681 EEES. The different loading 
requirements are due to the different inductances used in each 
body. Now, Stanton has always designed their pickups for 
operation into a much lower capacitive load than most other 
manufacturers, using higher inductance coils to achieve reason¬ 
able output. This may account for the variable reports on per¬ 
formance. They tend to be a little tricky to install, and one 
wold be well advised to use very low capacitance cables even 
if it means adding lump capacitance to bring it up to the 
specified value. 
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Sansui’s all-new integrated amplifiers 
have absolutely astounding 
specifications. Compare them with 
any others in their class, and Sansui 
comes out far ahead. But what really 
makes Sansui’s new amplifiers so 
superior is that all these great specs 
have a single purpose — outstanding 
sound quality. 

Take response speed, for example. 
Your amplifier doesn’t move, but it 
does respond. The more rapid its 
response, the cleaner and the more 
accurate the sound. That’s why 
the AC1-717, for example, features an 
advanced DC power amplifier design. 
Sansui’s DC amplifier eliminates all 
capacitors in the signal path and even 
in NFB loop so amplification is direct 
without coloration and phase delay. 
Response is astoundingly rapid — the 
proof is in the ultra-high (60v/psec.) 
slew rate and ultra-rapid rise time 
(1.4psec). 

But Sansui didn’t strive for such 
outstanding specs just to be able 
to print impressive figures. On the 
contrary, Sansui research showed 
that to achieve accurate reproduc¬ 
tion and reduce signal loss, light¬ 
ning-fast response was essential. 

In addition, special circuits were 
incorporated to achieve new levels 
in stamping out TIM (transient in¬ 
ter-modulation distortion), a type 



of distortion that is now receiving 
high priority. Still another important 
benefit of Sansui’s DC amplifier is the 
ultra-wide frequency response from 
zero (DC) to 200,000 Hz. 

The final result is music with a 
purity and clarity that must be heard 
to be believed. All the dimensions of 





complex musical sounds — the wide 
dynamic range, the sudden pulsive 
signals, the nuances of barely percep¬ 
tible but critical overtones in the ultra- 
high frequencies — all these are now 
crystal clear, all are proof of Sansui's 
new levels in superior sound quality. 
Impressive power is 85 RMS watts per 
channel, 20 —20kHz, and total 
harmonic distortion at rated output is 
0.015%. That means it can be 
considered non-existent as far as the 
human ear is concerned. 

Keep in mind that though the 
AG-717 is special, it’s not special for 
Sansui. Each and every amplifier on 
the left-hand page embodies the same 
Sansui commitment to outstanding 
sound quality. All controls have been 
carefully thought out and designed 
for their specific purposes. Sansui has 
no place for gadgets and gimmicks in 
its dedication to the ultimate in hi-fi. 

The AG-517 and AG-317 also fea¬ 
ture the same DC power amplification 
as the AG-717. and offer 65 and 50 
RMS watts respectively. The 
AG-217 and AG-117 offer 30 and 
20 RMS watts respectively, but 
are not to be under- rated. In fact, 
they represent exceptional values 
in low distortion and true hi-fi 
performance. 

Sansui for specs with a purpose 
— outstanding musical quality. 



Sarvsui- 

Only hi-fi, every thing hi-fi. 

SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chomc, Suginami-ku, Tokyo 1 GO. Japan 

VANFI (AUST.) PTY. LTD. 1(12, Albert Road, South Melbourne, Vii tuna 330S, Analialu lot Odd 047.1 

Suite 5, Uniline House, 5 Northcliff Street, Milson Point, N.S.W. 2061, Australia Tel: 929 0293 
























Specs with a purpose! 

Sansui’s new amplifiers 











Diagrams of stylus types. 





On the other hand, none of the products exhibit the excess¬ 
ive compliance which has become a fashionable design 
characteristic in recent years, so they can be used in arms of 
moderate mass. 

Moving Magnet 

The 881S represents a return to the moving magnet system, 
unlike Stanton's other products which use a moving iron 
principle. Therefore, its stylus cannot be used in the other 
bodies. They claim to have achieved a lower effective tip 
mass by using a very high energy magnet material and reducing 
its mass. 

If you're using one of the earlier Stanton models this is a 
good way to upgrade. If not, but have considered using a 
professional pickup, the 681 EEE/S or the 881S would be 
worth considering. And incidentally, because of the close 
relationship between the companies many of the Stanton and 
Pickering styli and bodies are interchangeable. Thus, the 
Pickering 4500Q appears similar to the Stanton 780/4DQ, 
while XSV/3000 claims the same magnet system and stylus as 
the Stanton 881S. I'm not suggesting that you purposely mix 
and match bodies and styli, but if you already have the body, 
you might want to give it a new pointy head. 

Shure Bros, has recently launched an advertising campaign 
which emphasises the point (if you'll forgive the pun) that 
there is a lot more to a good pickup than the stylus and its 
shape and other characteristics. This is one of those obvious 
things which most of us take for granted. After all, we no lon¬ 
ger use thorn needles held in place by a set screw. However, it 
is only natural that a manufacturer should lay emphasis on 
some particular aspect of design which distinguishes a new 
product from others, and at the present time this happens to 
be stylus shape. 


But it is equally true to say that there is more to a pickup 
than the pickup; there is its termination, which is also the 
interface with a pre-amplifier. All too often the only aspect of 
pickup termination considered is the load resistance. Since this 
has been essentially standardized for stereo pickups at 47k, 
it is no longer something with which we need concern our¬ 
selves. Figure 1 shows the equivalent circuit of a magnetic 
pickup including its load and the preamp. Coil inductance L 
and load capacitance (including cable, preamp and strays) 
constitute a resonant circuit whose Q is controlled by the 
internal resistance Rs and load resistance Rl (including pre¬ 
amp input resistance). 

Complimentary Characteristics 

All too often it's assumed that the recommended load capacit¬ 
ance for a pickup is a maximum figure, and it doesn't matter 
what actual value is used as long as it does not exceed this 
figure, and that too much capacitance will reduce high 
frequency response. Nothing could be further from the trqffc 
The moving system of any pickup has a natural resonant 
period which results from the effective mass of the moving 
system referred to the tip, and the compliance of its suspen¬ 
sion. This produces a resonant peak which may be damped to 
a greater or lesser degree. This results in a particular response 
curve due to the mechanical system. In order to achieve a flat 
response to a constant velocity, the electrical circuit must 
have a response which is complementary, and this response is 
shaped by the circuit elements shown in Fig. 1. In order to 
achieve specified performance then, we must provide the spec¬ 
ified loading conditions. 

Nothing Is Ever Simple 

Since Rl includes the preamp's in-out resistance, including it 
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in the calculations of fixed resistance is simple, provided either 
that Rin is very high, or is a constant value. But this is seldom 
the case, especially when feedback is applied to the input stage, 
and is further complicated when equalization is incorporated' 
in the feedback loop. Feedback alters the amplifier input 
impedance, and a feedback equalizer introduces a feedback 
factor which is frequency dependent, therefore, the input 
impedance is frequency dependent. It is important therefore 
that the preamp be designed in such a way as to ensure that its 
input impedance makes a negligible contribution to the pick¬ 
up load. With commercially built equipment we rarely have 
any control over these characteristics, and in any case manu¬ 
facturers seldom supply such information. 

Is it any wonder then that a pickup may deliver outstanding 
performance with one preamp and prove quite disappointing 
with another of similar, or even better quality? It's worth 
noting that moving coil pickups when matched to a pre-preamp 
are less subject to these conditions, and the pre-preamp's 
output being resistive is affected less by the preamp-equalizer's 
input characteristics, as compared to other magnetic types, 
and this may be a major factor in the audibly superior quality 
of such units. It also goes a long way toward explaining the 
fact that many radio stations achieve excellent sound consider¬ 
ing that pickups used are chosen with ruggedness in mind and 
frequently will deliver unacceptable performance in a home 
system. 


IPOTQimi 



Looking From The Other Direction 

The circuit shown in fig. 1 provides the source impedance for 
the preamp, and this impedance may look something like fig. 2. 
This is quite a bit different from the simple resistance often 
assumed when designing a preamp. Since most preamps in use 
today use series summing the feedback factor is modified by 
this impedance characteristic, and equalization accuracy is 
impaired. In addition, a complex and often unpredictable 
phase characteristic rs introduced to affect the stability margin. 

One solution is to use a differential input, but this is a 
noisier configuration. However, since the final noise figure is 
influenced by the source impedance this may not always be 
a problem. In other words, the noise figure which results from 
the variable source impedance may be sufficiently higher than 
the theoretical minimum that in reality we end up with the 
same noise figure no matter which circuit is used. 

Another solution for use with preamps which already exist 
is the addition of series resistance to the input (figure 3a), 
although one would at first expect this to increase noise level, 
the more nearly constant source impedance allows input 
stage current to be optimized for the series resistance itself, 
with the additional benefit of allowing a better match to a 
wider variety of pickups. It can also be helpful in reducing rf 
pick-up, especially if circuit layout permits insertion directly 
at the base lead of the input stage. It also means that pickup 
load capacitance can be provided exclusively by the connecting 
cables and fixed capacitors. A suitable value for this resis¬ 
tance would be around 15k for most pickups, and should, if 
possible, be connected after the 47k load resistor, otherwise 
an additional load of 200k will be required, as in fig. 3c. 

If a pickup-preamp combination does not perform as 
well as the quality of each component suggests it should, 
there is a good chance of the kind of hidden mismatch which 
many people seem to think is mysterious. It isn't really, it's 
just a matter of looking at all the facts, and considering the 
interaction of all circuit elements. 


Fig. 3b,c. Two alternatives modifications 
existing preamp input stages depending oi 
bias resistor arrangement. 
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THE BEST OF BRITISH! 


NEW! 


G900 

SUPER E MARK 2 


• Total weight only 4 grams. 

• Genuine tracking weight 1 gram. 

• New construction process (patent applied for) 
achieves lower inductance, resulting in even lower 
mass and flatter frequency response. 

• Improved clearance between record and cartridge 
body, enabling even the most severely warped re¬ 
cords to be played. 

• Micro nickel tie bar welded to magnets acts as earth 
path and as movement control for the system. 

• Specially shaped Butyl polymer pad provides op¬ 
timised damping. 

• Micro miniture magnet and ultra thin walled hard 
aluminium alloy tube fitted with elliptical, naked 
diamond point result in low intermodulation distor¬ 
tion with excellent tracking at both higher and lower 
frequencies. 

• Every G900 SE Mk 2 is tested to exacting tolerances. 


FOR TECHNICAL EXCELLENCE IN HI-FI PICK-UP 
CARTRIDGES AND REPLACEMENT STYLI LOOK FOR 


BRITISH 

MADE 


Goldring 


Australian Distributors for Goldring Products Ltd., U.K. 

SOUIMDRIINIG DISTRIBUTORS 

1/514 Miller St., Cammeray, 2062. 

Tel. (02) 92-1990 


AGENTS: 

VIC: Jasper Coote Pty. Ltd . 304 Coventry St., Sth Melbourne, 3205. Tel. (03) 
699-4455 

ACT: Jason Enterprises. 47 WollongonQ St.. Fyhwick, 2609. Tel. (063) 80-6519 
OLD: Sound Accessories, 22 Dunbil Ave . Ferney Hills, 4055. Tel. (07) 351-4737 — 
Green Brothers (Wholesale) Pty. Ltd . 83 West St., Rockhampton. Tel. 27-3047; 467 
Flinders St.. Townsville Tel. 72-1544 


■Special Offer on Two Outstanding KitSi 



For December only we are offering a substantial 
saving on the purchase of two of our top selling 
kits for 1978. The 414 Mixer offers 8 input 
channels with tone controls and echo sound, 
stereo output with 5 stage equalisation and 
meters. The 480 is a compact 100 Watt Slave 
Amplifier ideal for use with the Master Mixer. 

480 100-WATT SLAVE AMP 


414 8-CHANNEL MIXER 

With our special offer you will have 200 watts of power and 
an 8-channel mixer for P.A. or disco systems. 

Complete kit of 414 master mixer only $220.80 tax free 
P&P $6.00 $254.00 tax paid 

Complete kit of 480 slave amplifier only $91.30 tax free 
P&P $4.00 $105.00 tax paid 

Special offer for December only: 

One 414 kit and two 480 kits only $374.00 tax free 
P&P $12.00 $430.00 tax paid 






P.0. Box K39, Haymarket, NSW. 2000. 
405 Sussex Street, Sydney. 

Tel: 211-5077. 
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SOUND BRIEFS 


Two New Technics Turntables 

Two new high-performance elegantly styled, Technics belt-drive turntables have just 
been released in Australia by National Panasonic. They are the Model SL-220 semi¬ 
automatic and the Model SL-230 fully automatic types. 

Both feature a recently-developed new-type frequency generator servo-controlled 
DC motor and advanced IC circuitry, which put them in a performance class approx¬ 
imating to top-quality direct drive models. 

New Lathe Driver 


PCM Standards 

Matsushita, working in conjunction with Teichiku Records Co, in Japan have develop¬ 
ed a new drive system for disc cutting lathes. The system is said to reduce unevenness 
in the disc revolution to one eighth of present systems using a special kind of motor 
with a strong turning force and highly sophisticated electronic control of the speed. 
The system will be marketed world-wide by Matsushita. 

Several manufacturers have developed working pulse code modulated record players 
and records but none has been actually put into production due to lack of an agreed 
industry standard. 

Present systems vary in record size and playing speeds, recording methods, pick-up 
devices etc. Hitachi, Mitsubishi, TEAC and Sony for instance use laser pick-up 
devices but Matsushita’s recently exhibited device uses a mechanical arm. 

Now though, a multinational digital audio disc council has been set up to try to 
formulate industry standards. 

The first meeting was attended by representatives from RCA, MCA, Discovision, 
Thompson CSF, Philips, Victor, Sony, Sanyo, Toshiba, Matsushita, Pioneer, Hitachi, 
Mitsubishi, TEAC, Sharp, Atwa, Akai, Onkyo, Trio, Nippon, NEC ect etc. 

Audio Adaptor For VCRs 

An interesting highlight at the recent Tokyo audio fair was Sanyo’s pulse code 
modulation audio adaptor which enables all types of video tape recorders (including 
Beta and VHS-format units) to be used as super-fidelity audio systems ... A 
generally similar unit is currently available from Sony but is not compatible with 
VHS systems. 

Sanyo’s unit is still in prototype form but nevertheless Sanyo apparently intend to 
present it at the forthcoming Tokyo Audio Society Research Committee with the 
aim of having it accepted as an industry standard. 

45 rpm Linn - official 

Linn Sondek have at last accepted that some records do go round and round at 

45 rpm and that owners of them would like to play them on their Linn’s. Whilst 
the company still apparently claims that 45 rpm records are inherently inferior to 
33s they’ve bowed to the inevitable and have produced a machined pulley sleeve 
adaptor. Involves removing the platter however. It’s not quite as simple to use as 
Audiolab’s two-speed frequency convertor (see this section ETI January 1978) but 
should be a lot cheaper. 

Sound Cancellation 

Many attempts have been made to produce ‘anti-noise’ - that is, audio signals 180° 
out of phase with unwanted sounds, such that they are substantially cancelled. 

A research team at Britain’s Chelsea College has been investigating the technique 
for some time using mock-ups of that traditional trouble maker, the noisy ventilator 
duct. 

In simple form a microphone samples fan noise, this noise signal is then delayed 
sufficiently to phase invert it and then fed to a loudspeaker close to the open end of 
the duct. This works to a point, but standing waves set up in the duct cause the 
microphone to receive a cyclic signal thus reducing overall effectiveness. 

A more advanced system is currently being experimented with - this involves a 
second speaker placed part way along the duct. This second speaker is fed with sound 
which is 180° out of phase with the total sound travelling down the duct. The result 
is an area of standing waves between the two speakers but very little noise from the 
end of the vent. Actual figure quoted are an average reduction of 16 dB over the 
range 30 Hz to 700 Hz and peak reductions of 20 - 25 dB. 
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BRHIIIS 

mid 

COMPUTERS 


Man is just a machine, or is he? Is his brain the ultimate mechanism or could it be 
improved by bio-engineering techniques? How can we develop artificial 
intelligence to match the abilities our own brains and what do we have to 
learn from it? By S. McClelland. 


EVEN IF THE HUMAN BRAIN is 
regarded as being a digital computer it 
must be considered to be far more com¬ 
plex than anything man can devise - or 
is likely to devise in the foreseeable 
future. In a volume of tissue far less 
than that of a football it packs some 
10 10 (that's 10 000000 000) active 
elements, the nerve cells. In computer 
terms, its capacity to store information 
must run onto the 10 thousand megabit 
range at least. 

Its organisation matches its abilities 
- on average in a normal human being 
it's been estimated that 1 nerve cell dies 
every 10 seconds throughout our lives. 
It is never replaced, for brain cells alone 
in the body cannot reproduce, and yet 
we never notice the loss since the brain 
is so well organised that many of its 
circuits are redundant and can be replac¬ 
ed by alternative channels should they 
fail — this has been the case even after 
serious injuries have been inflicted on 
the brain. 

How much power does all this 
require? It's enough to make an 
engineer cringe - a meagre few watts! 

What about the brain's higher 
capabilities - such as its capacity for 
inventiveness or 'original' thought? 
What was special about Mozart's brain 
circuits that enabled him to start com¬ 
posing music before he was 5 years old, 
or in Leonardo da Vinci's case, to design 
flying machines 500 years ahead of his 
time? 


Sadly as yet we have no idea since so 
little is known about the brain! 


Inputs and Outputs 

All this uncertainty has not stopped a 
growing number of systems engineers 
and scientists from looking at the brain's 
organisation and operation (possibly 
with the idea of wanting to copy 
techniques in future systems!). 

We can certainly find some aspects 
of central nervous system operation in 
common with computers. Both systems 
have of course what might be loosely 
termed 'input' and 'output' peripherals, 
for example. In the case of the brain the 
inputs are from the senses of the body, 
not only the primary ones of sight, 
hearing, smell and taste but also from 
many thousand of receptors near the 
surface of the body for various 
parameters such as temperatures and 
pressure. 

Its outputs go to activate all the 
muscles in the body. This flow of in¬ 
formation demands an enormous num¬ 
ber of nerve fibres to convey it — up to 
a million nerve fibres are estimated to 
be associated with each major limb 
alone. 

All of this of course prompts the 
question: "How does this information 
transfer take place?" To understand this 
we have to look at the most basic com¬ 
ponent of the whole system — the nerve 
cell itself. 


Neurons 

If we could remove a typical nerve cell 
from our bodies and look at it under a 
high power microscope, it would look 
something like Fig 1. Remember, this 
cell is probably only a few micro¬ 
metres in diameter so what we're about 
to describe is a microscopic system- 
within-a-system. 

The cell picks up signals from the 
other cells in its vicinity and these are 
fed down to the main part of the cell 
(containing the nucleus) and propogated 
along the long transmitter branch (axon) 
to the next cell. 

It's along the inside of these long 
membranous branches that the electric 
impulses (or action potentials) are 
transmitted by the nerve. 

The axon is no mere passive wire, 
however. If it was, the signals would 
soon be drastically attenuated by the 
leakage of the membrane to the outside 
after a very short travel. The cell mem¬ 
brane instead acts as its own signal 
booster to maintain the impulse at con¬ 
stant amplitude (about 100 mV) at any 
point on the axon. The action potential 
is either there or it isn't - there is no 
in-between state. A digital system? 
Perhaps. In fact, it's the frequency at 
which the action potentials are signalled 
that carries the information. We can 
now see why so many nerve fibres are 
needed to carry information. Each cell 
- and probably many others for the 
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BRmns mid computers 


MOTOR AREA- 
CONTROLS 
LIMB MOVEMENT 


CEREBRUM- 
MAJOR PART 
OF BRAIN 



VISUAL AREA- 
PROCESSES 
INFORMATION 
FROM THE EYES 


CEREBELLUM- 
CONTROLS MUSCULAR 
COORDINATION 


BRAINSTEM 

f-m -(LEADING TO 

P SPINAL CORD) 


sake of redundancy — carries one 'bit' 
of information. The importance of this 
information depends on the frequency 
it is being signalled and it is likely that a 
high frequency signal establishes a higher 
priority than a lower frequency signal 
a particular context — rather like signall¬ 
ing an 'interrupt' in a computer system. 

Simple as it is, a frequency-depend¬ 
ent system carries its own problems. 
The sense organs must make amplitude- 
to-frequency code conversions for trans¬ 
mission down the fibre and at the other 
end, the brain must find a way of cop¬ 
ing with a frequency-dependent signal. 

A secondary point is that all the 
nerve cells concerned with a particular 
function or sub-function work in 
parallel. The advantages of parallel pro¬ 
cessing are fairly evident. It's faster than 
serial and has a higher signal-to-noise 
ratio (even if it does need more channels). 

So we can visualise action potentials 
- small spikes of voltage - being flicked 
up and down all the nerve fibres in the 
body at varying frequency, but not 
nearly as fast as electrical impulses 
through cables. However, even in this, 
nature squeezes all the performance it 
can out of the human nervous system. 
Each nerve cell is wrapped in several 
layers of fatty tissue with 'nicks' or 
‘breaks' in the fat at intervals along the 
axon. The effect of these 'breaks' or 
'nodes of Ranvier' as they are known is 
to increase the speed of transmission 
of the action potentials down the nerve 
axon to about 100 metres per second. 


Delaying Tactics and Logic Gates 

If neurons propagate the action poten¬ 
tials, then it is the junctions between 
neurons (synapses) that route them. It's 
the synapses which work out if the in¬ 
coming signals are of the right type and 
frequency to trigger the following cell 
to produce an action potential. From 
the point of view of the system, the 
synapses are the delay lines, one-way 
valves, triggers and gates all rolled into 
one. 

It takes an electron microscope to 
even see the synapse regions and even 
then they don't look very special - 
they're merely bulbous terminations 
where nerve cells meet each other. 
Except that they don't meet each other 
- they're always separated by the 
absolutely microscopic distance of 
about 200 A — so tha action potential 
never gets across even the gap, let alone 
down the other side. 

What actually crosses the gap is not 
the electric signal itself but a very small 
quantity of hormone which is released 
from the transmitter bulb. The hormone 
crosses to the receptor membrane where 
(by a process that's not fully under¬ 
stood) it causes the generation of 
another action potential. Even across so 
small a gap the chemical transmission 
takes a finite time and is susceptible to 
interference by foreign chemicals (drug 
addicts please note — your synapse may 
be switched off!). 

Some synapses, instead of generating 
an action potential in the receptor 


membrane actually inhibit it from doing 
so - so we've found the on-off switches 
for the nervous system. Can we identify 
Boolean logic, gating arrangements in 
the nervous system? It's possible to 
speculate in thos terms and certainly the 
basic mechanisms seem to be there, but 
unfortunately not enough is known 
about even simple neuron groups to per¬ 
mit an answer to this question. 

Don't Believe Your Eyes! 

The nervous system can do some very 
sophisticated things to the input signals 
it receives by way of data processing. It 
can, for example, selectivity inhibit the 
triggering of neurons that carry no use¬ 
ful information in favour of ones that 
do. 

This so-called 'lateral inhibition' not 
only cleans up potentially noisy 
channels by making them more 'con¬ 
trasty' but in some animals is known to 
help the eye resolve very efficiently the 
boundaries between dark and light edges 
in an image. It probably occurs in the 
human nervous system as well where it 
is thought to give rise to some of the 
more common optical illusions as a by¬ 
product. 

So much processing sophistication 
backing up the senses means that the 
brain can work on far less sensory in¬ 
formation than it usually gets. For 
example, the brain really only requires 
a few per cent of the data it receives 
from the eyes in order to form a valid 
judgement as to the nature of the image. 
The same applies to the ear - speech 
has to be very badly distorted before 
the brain cannot recognise it. There is 
obviously a very close and complex 
interaction between the senses and the 
memory, which is continually generating 
possible 'best-fit' models to match the 
latest information received. Each model 
is discarded until the brain is satisfied 
with the result. 

Our senses show a fantastic sensitivity 
to the world around us — we can hear a 
pin drop in a quiet room. More staggering 
still, the vibration amplitude of the 
ear drum which the miminum audible 
sound creates is less than the diameter 
of one hydrogen atom.. .1 

Down Memory Lane 

Digital computers have clearly-defined 
memory locations which are usually 
addressed under the control of a clock¬ 
ed pointer in the system. The human 
brain on the other hand seems to have 
no all-powerful organ of memory - 
attempts to find one have so far proved 
inconclusive. Rather, memory is a 
property of the system as a whole. 
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Secondly, data storage on a com¬ 
puter tape or disc is permanent until 
deliberately erased but information flow 
through the brain is far more dynamic 
and its retention more selective. Infor¬ 
mation floods into our brains from our 
senses at every living moment. Seen in 
this light it is neither desirable nor even 
possible to store it all. 'Store only the 
information that is important' the brain 
says to itself - but what is counted as 
being important? 

Basically, we pick out the information 
about the changes in our environment, 
because it's the changes in it which may 
be threatening our immediate survival. 

On a motivated level, we can store 
items deliberately. We remember by 
repetition (e.g. a telephone number). 
Most importantly we store information 
which is associated with something 
which has caused us great pain or 
pleasure in the past. How do we recall 
information once stored? It's clear that 
association plays a critical role. After 
all, we store not isolated events but 
connected ones - 'trains of thought' if 
you like. The memories are recalled 
when the right key of stimulus is pro¬ 
vided. This stimulus may well be a piece 
of information associated with the 
group. 

For example, the question "What do 
you remember about November 22nd 
1963?" would probably elicit a blank 
reply from most people until (as various 
commentators have pointed out) they 
are told it is the day when President 
John F. Kennedy was assassinated. 
Many people can recall where they were 
or what they were doing - it's a 
memory that persists over 14 years 
because it is associated with such a 
traumatic incident. 

In this way we can visualise the 
human memory almost as 'conglomer¬ 
ates' of memories - pieces of infor¬ 
mation tied together in some fashion 
only requiring the right input trigger to 
push it all out. 

Some very intriguing hypotheses 
about how the memory operates have 
been suggested. One exciting and topical 
suggestion is that it records information 
as a hologram records 3-D images in 
laser light. A particular part of the 
image is not localised to a particular 
part of the hologram - in fact even a 
fragment of the hologram can theor¬ 
etically recreate the entire image, a 
property which makes it very similar to 
the brain. 

We must wait for more basic infor¬ 
mation on the brain to confirm or dis¬ 
prove this. 


Tuning into Brain Waves 

We can get some idea of what all this 
electrical activity is like by strapping 
electrodes — connected to a sensitive 
amplifier and chart recorder — to the 
skull. 

We will obtain a rather confusing 
output of signals — referred to as an 
electroencephalogram or EEG. The EEG 
is usually a very weak signal — a few 
tens of uV amplitude at a range of 
frequency components are present. 

The most well-known component of 
the EEG is the o-wave. Present in about 
90% of all individuals, this signal (with 
a frequency between 8 Hz and 13 Hz) is 
at its most active when the subject is 
relaxed and his eyes closed. Itdisappears 
as soon as the subject opens his eyes or 
starts to concentrate on something like 
mental arithmetic. 

What does it mean? Basically, we 
don't know. Nor do we know where or 


how it's generated, although its source 
(there may be more than one) seems to 
be located to the upper rear of the brain. 
Correspondingly little is known about 
the other EEG components. 

Although the EEG doesn't give a 
great deal of information about the 
working of the brain (indeed we'll 
probably have to wait until further 
studies of the brain explain the EEG!), 
it has found great use in diagnosis of 
brain disorders such as epilepsy. But 
could the EEG have a more fundamental 
significance than that? My own pure 
piece of speculation - for what it's 
worth — it that it's the brain's clock, 
although it's too low in frequency to 
cope with many of the fast muscular 
actions of the body. Even so the 
'ticking' of a brain might have a bio¬ 
logical significance similar to a digital 
system's 'clock frequency'! 
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ETI 

318 

JULY 78 


DIGITAL TACH0 



To: S.M. ELECTRONICS, (P 

Box 19, Doncaster East, Vic. 3109. 

Please forward dl ETI 318 Tacho Kit(s) at $36.00 ea; 

CH Assembled Digital Tacho(s) at $48.00 ea. 
post tree 

f enclose cheque/postal order for total $. . . 

Please make cheques etc payable to S.M. ELECTRONICS 


Sii 


ELECTRONICS 

MELBOURNE 


• Pre-punched steel case 
included in kit. 

• 4 digit Vi" high display. 

• Max reading — 10,000 rpm x 10. 

• Link selectable for use on 
4, 6 or 8 cylinder motors. 

• 0.3 second update on readout. 

• For use on 12 volt negative ground. 

• 'Cases supplied in matt black finish, 
V/a” H x 3” W x 3%” D. 

• ‘Universal swivel mounting bracket. 

• Suitable for all automotive, industrial 
and marine applications. 


Assembled Price $48 Pos,Free 

‘Note: Painted case and mounting bracket supplied with assembled version 
only. When ordering please specify no. of cylinders, 4, 6 or 8. Designed 
and manufactured in Australia. Currently available ex stock. 

S.M. ELECTRONICS 

10 Stafford Crt, Doncaster East. 

Box 19, Doncaster East, Vic. 3109. 

(03) 842-3950 
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Now. Two 3-way 
40 watt speakers with 
nine tonal choices 

Save about $50 per hour 
while you assemble them 



Even if you didn’t know them by number, you probably 
heard about the Philips AD12K12 MK11 Speaker Kits. 

Because they are now a no.1 best-seller. 

And here is the compact AD8K30, 8” 3-way compact 
system, with fine electronic and acoustic components 
(1” domed tweeters, 5” mid-range, super 8” bass 
drivers). Brilliant clean sound, with a frequency response 
closely following the ideal Bruel & Kjaer curve for hi-fi 
equipment measured in an actual listening room, using 
the “Third Octave Pink Noise Method”. 

Plus 9 combination tonal choices to adjust to the 
acoustics of your own listening-room. 

You can assemble the AD8K30's in about two hours. 

You will get a professional result and save about $100 
per pair over a comparable system. 

Phone or send coupon now for full details of this and all 
our kits. 

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS 

Sydney 427 0888 • Melbourne 699 0300 • Brisbane 277 3332 
• Adelaide 45 0211 • Perth 65 4199 


ELCOMA 

Philips Electronic Components and Materials 
P.O. Box 50, Lane Cove, NSW 2066 
Please send me full details and brochures on your 
loud speaker kits and a list of retailers who stock them. 


IphilipsI Electronic 

Components 
iSgsadl and Materials 


PHILIPS 


BA.EL.3 
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1N914 

1N4005 

1N4007 

1N4148 

1N4733 

1N753A 

1N758A 

1N759A 

IN8243 

1N5244B 

1N5245B 


DIODES/ZENERS 

lOOv 10mA 

600v 1A 

lOOOv 


10mA .05 
5.1v 1 W Zener .25 

6.2v 500 mW Zener .25 


SOCKETS/BRIDGES 

8-pin pcb .20 


16-pi i 


pcb .20 




.20 

.‘25 


18-pin 
22-pin 
24-pin 
28-pin 
40-pin 

Molex pins .01 To-3 Sockets 
2 Amp Bridge 100-prv 
25 Amp Bridge 200-prv 


2N2907 

2N3906 

2N3904 

2N3054 

2N3055 


PNP Darlington 


MAN72 

MAN3610 

MAN82A 

MAN74A 

FND359 


Je (Red) 

Je (Orange) 
Je (Yellow) 


CMOS 

4000 .15 

4001 .15 

4002 .20 

4004 3.95 

4006 .95 

4007 .20 

4008 .75 


4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 


4019 .35 

4020 .85 

4021 .75 

4022 .75 

4023 .20 

4024 .75 

4025 20 

4026 1.95 

4027 .35 

4028 .75 

4030 .35 

4033 1.50 

4034 2.45 

4035 .75 

4040 .75 

4041 .69 

4042 .65 

4043 .50 

4044 .65 

4046 1.25 

4049 .45 

4050 .45 

4066 .55 

169/74 C04 .25 


4082 
MC 14409 
MC 14419 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 
7420 

7426 

7427 
7430 
7432 

7437 

7438 

7440 

7441 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 
7460 
7470 
7472 


9000 SERIES 

9301 .85 95H03 1 

9309 .35 9601 

9322 .65 9602 

.10 

.20 

.45 

MICRO'S, RAMS, CPU'S, 
E-PROMS 

74S188 

3.00 

8214 

8.95 

1702A 

4.50 

8224 

3.25 

MM5314 

3.00 

8228 

6.00 

MM5316 

3.50 

8251 

8.50 

2102-1 

1.45 

8255 

10.50 

2102L-1 

1.75 

8T13 

1.50 

2114 

9.50 

8T23 

1.50 

TR1602B 

3.95 

8T24 

2.00 

TMS 4044- 

9.95 

8T97 1.00 

2107B-4 4.95 

8080 

8.95 

2708 

9.50 

8212 

2.95 

Z80PI0 8.50 


.40 


7473 

7474 

7475 

7476 

7480 

7481 
7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 
74100 
74107 

74121 

74122 

74123 

74125 

74126 
74132 
74141 

74150 

74151 

74153 

74154 

74156 

74157 
74161 

74163 

74164 

74165 

74166 
74175 


- T T 

74176 

74180 

74181 2 

74182 

74190 1 

74191 

74192 

74193 

74194 

74195 

74196 

74197 

74198 1 

74221 1 

74367 

75108A 

75491 

75492 


74H00 

74H01 

74H04 

74H05 

74H08 

74H10 

74H11 

74H15 

74H20 

74H21 

74H22 

74H30 

74H40 

74H50 

74H51 

74H52 

74H53J 

74H55 


74H72 

74H101 

74H103 

74H106 

74 LOO 
74L02 
74L03 
74L04 
74L10 
74L20 
74L30 
74L47 
74L51 
74L55 
74L72 
74L73 
74L74 
74L75 
74L93 
74L123 

74S00 

74502 

74503 

74504 

74505 
74S08 

74510 

74511 
74S20 
74S40 

74550 

74551 
74S64 
74S74 
74S112 
74S114 


74S133 .40 

74S140 .55 

74S151 .30 

74S153 .35 

74S157 .75 

74S158 .30 

74S194 1.05 

74S257 (8123) 1.05 

74LS00 .20 

74LS01 .20 

74LS02 .20 

74LS04 .20 

74LS05 .25 

74LS08 .25 

74LS09 .25 

74 LSI 0 .25 

74 LS11 .25 

74LS20 .20 

74LS21 .25 

74LS22 .25 

74LS32 .25 

74LS37 .25 

74LS38 .35 

74LS40 .30 

74LS42 .65 

74LS51 .35 

74LS74 .35 

74LS86 .35 

74LS90 .55 

74LS93 .55 

74 LSI 07 .40 

74 LSI 23 1.00 

74LS151 .75 

74 LSI 53 .75 

74 LSI 57 .75 

74LS164 1.00 

74 LSI 93 .95 

74LS367 .75 

74LS368 .65 


MCT2 ..95 

8038 3.95 

LM201 .75 

LM301 .45 

LM308 (Mini) .95 
LM309H .65 

LM309K (34ok-5>85 
LM310 .85 

LM31 ID (Mini) .75 
LM318 (Mini) 1.75 
LM320K517905I1.65 
LM320K12 1.65 


LINEARS, REGULATORS, etc. 


LM320T5 1.65 

LM320T12 1.65 

LM320T15 1.65 

LM324N 1.25 

LM339 .75 

7805 (340T5) .95 

LM340T12 .95 

LM340T15 .95 

LM340T18 .95 

LM340T24 .95 

LM340K12 1.25 


LM340K15 1.25 

LM340K18 1.25 

LM340K24 1.25 

78L05 .75 

78L12 .75 

78L15 .75 

78M05 .75 

LM373 2.95 

LM380(8-i4 pin) .95 
LM709 (8, 14 pi n).25 
LM711 .45 


LM723 .40 

LM725N 2.50 
LM739 1.50 

LM741 (8-141.25 
LM747 1.10 

LM1307 1.25 

LM1458 . 65 

LM3900 .50 

LM75451 .65 

NE555 .35 

NE556 .85 

NE565 .95 

NE566 1.25 

NE567 .95 


INTEGRATED CIRCUITS UNLIMITED 

7889 Clairemont Mesa Blvd., San Diego, CA 92111 U.S.A. 

No Minimum 

All prices in U.S. dollars. Please add postage to cover method of 
shipping. Orders over $100 (U.S.) will be shipped air no charge. 

Payment should be submitted with order in U.S. dollars. 

All IC's Prime/Guaranteed. All orders shipped same day received. 

Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge 


SPECIAL 

DISCOUNTS 

Total Order Deduct 
$35 - $99 1 

$100-$300 1 

$301-$1000 ; 
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16K 2716 PROM Card 

This versatile memory card from Penny¬ 
wise Peripherals provides 16K 
of 2716 PROM storage together with an 
integral programmer which can pro¬ 
gram any PROM location on the card. 
The card is extremely easy to use. It 
plugs directly into the microprocessor 
bus and needs no other control signals 
apart from the normal memory READ/ 
WRITE lines. It looks, to the processor, 
just like ordinary RAM memory. 


PROMs can be read, using ordinary 
memory reference instructions, or have 
programs executed out of them just as 
for a simple PROM memory card. All 
PROMs not actually in the process of 
being read or programmed are auto¬ 
matically held in the “power-down” 
mode thereby minimising power con¬ 
sumption. 

To program a location in any of the 
PROMs, the microprocessor simply 
stores, with a normal memory write 
instruction, the required data in the 


actual address on the PROM Card. The 
data and address are latched, V pj , is 
raised to 25V, and the selected PROM is 
automatically pulsed for the correct 
time. All setup and hold times can 
detect when programming of the 
location is complete simply by reading 
the same address and checking the valid¬ 
ity of the data: invalid data is auto¬ 
matically returned until the program¬ 
ming cycle is completely over. 

The 25V supply required during pro¬ 
gramming is generated on-board by a 


switching supply so that the whole 
Card runs from only +5V. Because any 
of the 16K locations on the Card can be 
programmed by a single store instruc¬ 
tion, data can be “typed” straight in 
using the usual microprocessor monitor 
command to “change memory” or 
“insert in memory”. 

The 16K bytes on the Card are divid¬ 
ed into two 8K blocks each of which is 
switch selectable to any 8K area within 
64K. A write protect switch is provided 
to prevent accidental programming of 


COMPUTER 
CLUB DIRECTORY 

Sydney: Microcomputer Enthusiasts- 
Group, P.O. Box 3, St. Leonards, 
2065. Meets at WIA Hall, 14 
Atchison St., St. Leonards on the 1st 
and 3rd Mondays of the month. 
Melbourne: Microcomputer Club of 
Melbourne, meets at the Model 
Railways Hall, opposite Glen Iris 
Railway Station on the third Satur¬ 
day of the month at 2 p.m. 

Canberra: MICSIG, P.O. Box 118, 
Mawson, ACT 2607 or contact 
Peter Harris on 72 2237. Meets at 
Building 9 of CCAE, 2nd Tuesday 
of month at 7.30 p.m. 

Newcastle: contact Peter Moylan, 
Dept, of Electrical Engineering, 
University of Newcastle, NSW 2308. 
(049) 68-5256 (work), (049) 52- 
3267 (home). 

Brisbane: contact Norman Wilson, 
VK4NP, P.O. Box 81, Albion, 
Queensland, 4010. Tel. 356 6176. 
New England: New England Com¬ 
puter Club, c/- Union, University of 
New England, Armidale, NSW 2351. 
(New club; not restricted to students) 
Auckland: Auckland Computer 
Club, P.O. Box 27206, Auckland, 
N.Z. 

Computer dubs are an excellent 
way of meeting people with the same 
interests and discovering the kind 
of problems they've encountered in 
getting systems 'on the air'. In 
addition, some clubs run hardware 
and software courses, and may own 
some equipment for the use of 
members. Try one - you'll like it! 

If your club is not listed here, 
please drop us a line, and we'll 
list you. The same applies if you 
are interested in starting a club in 
ypur area. Also, if established clubs 
know their programme of forth¬ 
coming events, we can publicise 
them. 
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Centaur Industries 

THE S100 SPECIALISTS 
PO Box 37243, Winnellie, N.T. 5789 


(SEATTLE COMPUTER PRODUCTS, INC. 


S-100 static RAM. Top quality assembled and tested boards 
backed by a full year's warranty — will work in any known 
S-100 system: no clocks, no refresh, no problems with 
DMA peripherals, no "hidden gotchas"! 

16k-250 ns.$439 8k-450 ns.249 

16k-450 ns.399 4k expansion kit (450 ns).83 

8k-250 ns.279 4k expansion kit 450 ns).93 

GUARANTEED FOR ONE FULL YEAR 

S.D. SYSTEMS 

Top quality S-100 kits at unbeatable prices (also available assembled and tested) 
All boards feature sockets for all ICs, and first quality plated-through PCBs. 


Z80 

STARTER 

KIT 



The ideal choice for the beginner, this is a complete Z80 
system on a board. Includes 1 k static RAM with sockets for another 1 k, powerful 2k 
ZBUG monitor, extra PROM socket PLUS on-board PROM programmer. There's 
also a Kansas City standard cassette interface, hex keyboard and six digit display, 
twelve command keys, four counter/timer channels, two eight-bit parallel I/O ports, 

TORS ON BOARD. 

Comprehensive documentation including full operating and programming guides. 
Power requirements: +5v at 1 A, +25v at 30 ma. (for PROM programming). 

ALL THESE FEATURES FOR ONLY.$249 

assembled and tested $399 

SBC-100 SINGLE BOARD COMPUTER — much more than just a CPU board, it 
combines the Z80 CPU with Ik RAM, four PROM sockets for 4k or 8k of ROM 
storage, fully programmable synchronous/asynchronous serial I/O (RS232 or 20 
ma. current loop), parallel input and output ports, 4 counter/timer channels and 4 
vectored interrupts. 

Replaces 3 or 4 boards in many systems! 

PRICES REDUCED: KIT.$239 


VERSAFLOPPY FLOPPY DISC CONTROLLER — Controls both 8" standard and 5" 
minifloppies. Directly controls Shugart SA-400, SA-800; Persci 70 and 277; MFE 
700/750 and CDC 9404/9406. Listings of control software are included in the pnce. 
THE BEST VALUE IN FLOPPY DISC CONTROLLERS-.$159 

assembled and tested 239 

SHUGART FLOPPY DISC DRIVER 

SA-400 5" minifloppy.$379 SA-400 cable.35 

SA-800 8" std. floppy.575 SA-800 cable.39 

CP/M^dtaf operating system — the industry standard, complete with 8080/Z80 
assembler and BASIC-E plus editor and utilities, on 5" or 8” floppy disc ...$125 

Versafloppy control software on 2708 EPROM.25 

SD Monitor (includes Versafloppy control) on PROM 50 

Z80 Disc based assembler...70 

LOW COST CASSETTE INTERFACE _ 

Kansas City 2400/1200 Hz, 300 Baud. Comes partly assembled with oscillator and 
phase locked loop pre-tuned for trouble-free assembly. Mates with either 22 pin 
edge connector of 8 pin Molex connector.$19.95 

NEW RELEASES: 

VDB-8024 VIDEO DISPLAY BOARD — Full 80 x 24 character display, complete 
cursor control, forward and reverse scroll, blinking, underline, reverse and field 
protect. 

Controlled by a dedicated on-board Z80, it includes keyboard power and signal 
interface, plus both composite and separate video and sync. 

KIT PRICE.$319 

assembled and tested $369 

S-100 EDGE CONNECTORS — Imsai type, gold plated to suit Starter Kit and our 
motherboards.$ 600 


MEMTECH CO. 

MEMTECH ARITHMETIC PROCESSOR INTERFACE 

This unique product brings the number crunching power of the fabulous AM9511 
arithmetic processing chip to the S-100 computer user. Full 32 bit floating point 
multiply in as little as 42 us.—and a full complement of transcendental functions, all 
far faster than software routines. 

Also available is BASIC-M, a modified BASIC-E on CP/M compatible diskette 
which takes full advantage of the APU performance. 

APU interface (without 9511 chip) $159 

assembled and tested$179 

APU interface with 2 MHz 9511 ..$385 

assembled and tested $399 

APU with 4 MHz 9511.$485 

assembled and tested $499 

BASIC-M on 8” CP/M format 
floppy disc.$29 

---: modified versions of CP/M compatible FORTRAN and PASCAL 


CENTAUR INDUSTRIES 

CENTAUR S-100 POWER SUPPLY 

Professional quality power supply with rugged, generously rated transformer, top 
grade filter capacitors (the ones NASA use!), fully fused, transient protected, AC line 
filter — gives+8v at 22A, ±16v at 3A, AND+ 28v at 3A for floppy discs and/or PROM 

programming supplies.$349 

(Power supplies shipped freight collect) 

Add 15 percent sales tax where applicable — we pay postage on prepaid orders— 
orders accepted prepaid or COD 

Z80B CPU BOARD.$149 

assembled and tested $235 

EXPANDOPROM BOARD — Takes either 2708 or 2716 EPROMS for up to 32k. 
Comes complete with all support chips and sockets etc. (EPROMS not included). KIT 
PRICE.$99 

assembled and tested 189 

EXPANDORAM — High density dynamic RAM, compatible with SD Systems Z80 
CPU boards and the Versafloppy controller. Designed to work with 8080 and 8085 
CPUs as well, these boards come in 32k and 64k models, which can be purchased 
partly populated for later expansion if needed. 

32k model (uses 4115 RAM) 64k model (uses 4116 RAM) 


24k 


Kit 

$199 


475 


AST 

$379 


519 

599 


16k 

32k 

48k 

64k 


Kit 

$499 


1049 


A4T 

$595 


1099 


STRUCTURED SYSTEMS GROUP — Quality business-oriented software designed 
for use under the CP/M operating system. 

CBASIC — Runs on any 8080 or Z80 system with 20k or more and CP/M. 
Powerful disc access features — random and sequential files including variable 
length records. Enhanced control structures (WHILE . . . WEND, optional ELSE 
clause and STATEMENT LIST improvements to the IF statement), source library 
facility, machine language routine linkage, powerful PRINT USING, 14 BCD digit 
arithmetic for accurate financial calculations, and many more powerful features 
make this the BASIC for business applications. CBASIC is a compiler, so your 
programs run faster, use less memory, and are much more secure against software 

ONMT CP/M FORMAT DISKETTE WITH USER MANUAL.$99.95 

QSORT — Runs on any CP/M system. A full disc sort/merge package — easy to 
use and very flexible. 

ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL.$95 

NAD—A complete name and address database system with a number of powerful 
user options. Requires CP/M, 32k and a 132 column printer—it can select records 
on any field including a user-definable field — print mailing labels—many powerful 
uses can be easilv programmed. 

ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL.$79 

WAMECO, INC: QMB-12 S-100 MOTHERBOARD —13 slot motherboard com¬ 
plete with all parts and connectors. Features extensive ground plane and termination 
of all signal lines, I/O area with 3 regulated voltages. 

KIT PRICE.$125 

assembled and tested $145 

COMING SOON — 

Centaur 2000 disc based S-100 business system. 

Post, packing and insurance included in price — add 15 percent sales tax. Dealer 
enquiries invited. 
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PROM locations. All bus signals are 
buffered with low powered schottky 
TTL and the bi-directional data bus 
is driven by tri-state buffers. 

The PCB is 247.5 x 152.5mm and 
has plated through holes with a solder 
resist coating. The edge connector is 
for the Motorola EXORcisor R bus 
(43 x 2 way 0.156”) and used by the 
popular MEK 6800D2 Kit. However, 
the read/write control logic is jumper 
selectable for a variety of schemes other 
than the M6800, such as 6502, 8080/ 
85, 2650, SC/MP. 

The Card is available fully assembled 
and tested with low insertion force 
sockets standard for the 2716s. Zero 
insertion force sockets are provided as 
an optional extra. The standard price is 
expected to be $197.30 excluding sales 
tax plus $38.70 for all zero insertion 
force sockets. 2716s are extra. Penny¬ 
wise Peripherals, 19 Suemar St, 
Mulgrave, Vic, 3170. (03) 546 0308. 
Marrickville Microcomputer Society 
On the 11th September, the Marrick¬ 
ville Microcomputer Society was formed 
at the Addison Road Community 
Centre (in Marrickville, obviously). The 
initial meeting featured a display of four 
of the more popular microcomputer 
systems, and was well attended, mainly 
by local supporters of the centre. The 
objectives of the Society have not yet 
been formally set out, but obviously 
involvement with youth and community 
is high on the list of priorities. As the 
Society’s secretary, Justin Walsh, told 
us, ‘The young unemployed members 
of the centre were a little untimidated 
by all the expertise and I suppose that 
was to be expected; after all, computer 
people are all supposed to be super whiz 
kids with above average intelligence. A 
lot of patience will be needed to con¬ 
vince these kids that they, too, can learn 
to use these machines and a university 
degree is not absolutely necessary’. 

Although the c(ub does not yet have 
a regular meeting place, plans are in 
hand for fund raising activities, includ¬ 
ing a raffle with a TRS-80 computer as 
first prize. Anyone interested in assist¬ 
ing the club in their various endeavours 
should contact Justin Walsh at 26 
Malakoff Street, Marrickville 2204 or 
phone him on 569 5689. 

Monash Club 

A new club,-the Monash Personal Com¬ 
puter Club, is now operating at 
Monash University. At present all 
members are students at the University, 
but membership is open to any member 


Aydin Controls of Fort Washington, 
Pennsylvania, has released a series of 
new high resolution red-green-blue 
colour video monitors which are 
specifically designed for the display 
of computer-generated text, graphics 
and image data, with displayable 
resolutions of up to 1024 elements or 
1024 raster lines. This performance is 
made possible through the use of 
ultra-fine pitch shadow mask CRT’s 
and extremely stable video deflection 
circuits. 

The Model 8024 13” and Model 
8025 19” monitors have a 15 MHz 
video bandwidth and a horizontal 


of the public. Contact them at: Monash 
Personal Computer Club, c/- Union 
Building, Monash University, Clayton 
Vic 3168. 

IBM Pips Tl 

Although TI have released their 64K 
dynamic RAM, they weren’t as quick 
off the mark as IBM, who are not only 
making the chips, but have released 
their first product using them. The giant 
computer manufacturer really shook 
industry observers by releasing the 8100, 
a distributed processing system, at half 
the price everyone expected - partly 
due to the use of large dynamic RAMs. 
Looks like the giant wasn’t as sluggish 
as everyone thought; maybe he was only 
sleeping! If IBM have the technology 
to make 64K RAMs, it stands to reason 
they have similar technology in micro¬ 


frequency of 15 kHz to 18 kHz. The 
Model 8026 is a fast-scan monitor with 
a 25 MHz video bandwidth and 28.3 
kHz to 34.6 kHz horizontal frequency. 
All units provide easily adjustable, 
extremely stable convergence circuitry. 
The convergence adjustments are 
sectorised to correspond to 10 areas of 
the CRT screen with independent RGB 
controls for each of the 10 screen areas 
which are independent of each other, 
thus making adjustment of convergence 
simple and straight-forward. 

Full details are available from Datatel 
Pty. Ltd., Suite 4, 3 Raglan Street, 

South Melbourne, 3205. 


processors. Watch this space ... 

Bit Pad for TRS-80 

Computer hobbyists may have noticed 
ads in US magazines for the Bit Pad, 
a digitizer which can be used to enter 
graphics into a microcomputer. A major 
problem for users of the PET, Apple-II 
and other ‘software oriented’ computers 
has been the construction of a suitable 
interface to get the data into then- 
system . Summagraphics are now offer¬ 
ing an interface for the Bit Pad to the 
TRS-80 which is supplied with a cassette 
containing the necessary software. The 
interface, which costs US$175 in the 
States, allows the use of all other 
TRS-80 accessories. Summagraphics, 

35 Brentwood Ave., Fairfield Conn. 
06430. 
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Silicon Cast Pascal Processor 

Western Digital Corporation has dev¬ 
eloped a 16-bit computer chip set that 
directly executes Pascal object programs 
at least five times faster than is possible 
with conventional system software and 
eliminates the previously required host 
operating system and interpreter. The 
company will sell its state of the art 
development both as a chip set and as 
a packaged software development com¬ 
puter to both OEM’s and personal 
computing stores. 

Designated the Pascal Microengine 
product line, the chip set standardizes 
the version of Pascal offered by the 
University of California at San Diego. 
UCSD’s language for business, industrial 
and computer aided instruction applic¬ 
ations. It was derived from (and is 
source compatible with) the original 
Pascal developed in 1971 at the Swiss 
Institute of Technology. 

‘The heart of the UCSD system is 
the ‘ideal’ pseudo machine called the 
‘P-machine’ ’, Dr. Lotito, Vice President 
and General Manager, Computer Prod¬ 
ucts Division, explained, and we have 
implemented this idealized machine 
directly in a chip set using LSI tech¬ 
nology. You might say we have made 
the first ‘sand-casting’ of something that 
previously had been available only as a 
software product.’ 

The UCSD software system includes 
a complete Pascal operating system: 
Pascal compiler, BASIC compiler, file 
manager, screen-oriented editor, debug 
program and graphics package, all written 
in the Pascal language. 

In addition to the expanded business 
opportunity for Western Digital, Dr. 
Lotito sees the Microengine concept as 
making a number of important con¬ 
tributions to the computer industry. 
‘First, we have built an engine to drive 
well-established, field-proven software,’ 
he said. ‘That, in itself, is a major in¬ 
novation in the computer industry, 
which has been talked about for many 
years. We have further increased the 
performance level of microcomputers to 
a point where they are competitive with 
larger, more expensive systems for 
business applications, industrial control, 
educational systems, and so forth. 

*We have significantly lowered the 
cost of computer power at the system 
level by utilizing LSI technology in the 
disk controller, communications con¬ 
troller, DMA controller and other pro¬ 
cessor support functions, as well as in 
the processor itself.’ The Microengine 
approach also reduces memory require¬ 


ments of the UCSD system by a mini¬ 
mum of 25 percent by eliminating the 
host operating system and interpreter. 

‘Pascal is becoming one of the world’s 
most popular languages, and we expect 
that the Western Digital development 
will contribute toward even more 
widespread acceptance,’ Dr. Lotito 
said. 

UCSD Professor Ken Bowles, who 
has been deeply involved in develop¬ 
ment of Pascal in the US, agreed that 
the Western Digital announcement 
should ‘go a long way towards boost¬ 
ing Pascal’s popularity among the user 
community. 

‘We are very excited; we’ve been 
hoping this would happen,’ he said. 

‘The original version of Pascal was 
designed for teaching programming, and 
there were no provisions, for example, 
for using it with rotating disk storage 
files. We have attempted to outfit the 
language with these ‘missing links’ to 
make it commercially suitable,’ he 
continued. 

Bowles noted that there are more 
users of UCSD’s Pascal today than 
users of all other versions combined. 
Western Digital and UCSD have agreed 
to mutually support this LSI implemen¬ 
tation as the true UCSD standard. 

Technical Information 

The chip set is comprised of four LSI 
(MOS) components: 

An arithmetic chip that contains 
micro-instruction decode, ALU, and 
the register file. 

A micro-sequencer chip that contains 
macro-instruction decode, portions 
of the control circuitry, micro¬ 
instruction counters, and 1/0 control 
logic. 

Two MICROM chips (each 22 bits x 
512) that contain the micro¬ 
instruction ROMs and micro- 
diagnostics. 

Additional features of the Microengine 
chip set include user-defined bus con¬ 
figuration, four levels of interrupts, 
single- and multi-byte instructions, 
hardware floating point, stack archi¬ 
tecture, 3.0 MHz four-phase clock 
(75 nanoseconds per phase), and a TTL- 
compatible three-state interface. 

The desktop computer features the 
16-bit Microengine processor, 32K 
words (64K bytes) of RAM memory, 
full DMA control functions, fully- 
integrated floppy disk controller, two 
RS-232 asynchronous ports, and two 
8-bit parallel ports — all on a single 8 x 
16 board, and three power supplies 


(+12V, +5V and -5V) packaged in a 
low-profile (5% inches high x 1614 x 
13H) stylized enclosure. 

Further details will soon be released 
by Daneva Control Pty. Ltd., PO Box 
114, Sandringham, Vic, 3191 Western 
Digital Corporation’s representative in 
Australia. 

UK Micro Impact Survey 

A recent survey by National Opinion 
Polls Ltd. in the UK has turned up somi 
interesting facts about people’s attitude 
to automation, microelectronics and 
computers. These topics have been the 
subject of intense discussion by Govern 
ment, unions and the media in Britain, 
and of course, hit the headlines here 
during the recent strike by Telecom 
technicians. 

In April the BBC’s documentary 
series ‘Horizon’ showed a 50 minute 
film entitled ‘Now the Chips are Down’ 
which dealt with the employment con¬ 
sequences of microelectronics and data 
processing, and the poll was the first in 
dication of public opinion on the matter 
The theme of the film was that the 
microprocessor will change the face of 
employment and that by the 1980’s, 
unless something is done soon, the UK 
could face unemployment three to fou 
times higher than the present 6%. 

The survey was conducted on a 
sample of 1 001 people in various type; 
of employment nationally. It showed 
that 25% of people expected computer 
to put ‘lots’ of people out of work and 
41% expected them to put ‘some’ 
people out of work. Only 16% expect 
computers to create more jobs. 

Breaking the sample down accordini 
to type of employment revealed that 
fears of unemployment are highest 
among the unskilled. 16% of manage¬ 
ment expect computers to put ‘lots’ of 
people out of work, compared to 35% 
of unskilled workers who held the sarm 
opinion. > 

On the other hand, when asked 
‘Should we have more or fewer com¬ 
puters?’, 39% said ‘more’, and 38% saic 
‘fewer’, with 23% undecided. Again, 
differences emerged between the 
employment classes - management 
were 56% ‘more’ and 17% ‘fewer’, 
while unskilled workers were 24% 
‘more’ and 48% ‘fewer’. 

Several other interesting points 
emerged: when asked ‘If you had the 
opportunity to give up work without 
loss of pay, would you do so?’, 40% 
said yes and 56% no. The no vote was 
strongest in the 15 to 24 age group. 
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The statistics indicated that 7.5 
million people, based on current labour 
statistics, would be willing to undergo 
retraining providing they suffered no 
financial loss. This would help to 
cushion the effects of technology as 
people move to employment in other 
areas. 

Whatever the survey indicates, it is 
certain that the introduction of micro- 
processors-based automation will bring 
a lot of headaches and cost a lot of 
money. 

64K Dynamic RAM 

Sample quantities of a new 64K dynamic 
random-access memory (RAM) priced 
at US $125.00 each are now available 
in the US, Texas Instruments Incor¬ 
porated announced today. Volume 
production is scheduled for the first 
quarter of 1979. 

Organized as 64K x 1, the TMS 
4164 is expected to be the first avail¬ 
able single 5 volt 64K dynamic RAM 
on the market. It comes in a 16-pin, 
300-mil standard dual-in-line package, 
complying with JEDEC standardized 
pin-out requirements and allowing up¬ 
ward compatibility with the 16K 
dynamic RAM. 

The TMS 4164 single 5-volt power 
supply design is TTL compatible, offers 
considerably lower power dissipation 
and is more immune to system noise. 


Five-volt operation also reduces the 
effective electric field across the gate 
oxide offering higher system reliability. 
In addition, a compact layout and 
optimized design/process combination 
for 5 volt only operation results in 
improved performance. 

Access times range from 100 to 150 
nanoseconds (ns) maximum with mini¬ 
mum cycle times of 200 to 250 ns. 
Power dissipation is 200 milliwatts 
(mW) maximum or three microwatts 
maximum per bit. Comparing the 462 
mW power dissipation of the 16K RAM 
at 375 ns cycle time, total maximum 
power dissipation of the new 64K RAM 
is reduced by 60 percent with improved 
cycle times while bit density is quad¬ 
rupled. This advancement allows 
practically an order of magnitude power 
per bit improvement. 

The TMS 4164 features a 256 cycle 
refresh with a 4 millisecond maximum 
refresh period, as a result of the lower 
power dissipation. This refresh period 
is a 100% improvement over the 2 milli¬ 
second refresh period of current 4K 
and 16K RAMs. The small chip size of 
33,000 square mils is a significant con¬ 
tributing factor to lower production 
costs and improved reliability. 

Due to TMS 4164 refresh com¬ 
patibility with the 16K RAM, the basic 
refresh controller timing does not 


require major changes. The only pro¬ 
vision required is for an 8-bit refresh 
counter/multiplexer when upgrading to 
64K from a 16K system. Also contribut¬ 
ing to higher system operating 
efficiency is a 1.3 to 1.6% refresh over¬ 
load time, compared to 2.4 percent on 
the 16K RAM. 

Two clocks, RAS (row address select) 
control the gating of the 8-bit addresses 
so that timing characteristics are 
essentially identical to the TMS 4116 
16K RAM. Row address set-up time is 
zero nanoseconds; hold time, 15 ns. 
Column address set-up is -5 ns and 
RAS/C AS spacing is 15 and 50 ns. This 
allows the system designer a full 35 ns 
interval to change addresses and bring 
CAS low, without extending access time 
beyond 150 ns. 

Photomasks for TMS 4164 volume 
production will be manufactured with 
electron-beam equipment to control 
geometries to better than 0.25 microns. 
Projection printing will also be 
employed to avoid direct contact 
between photomask and wafer. 
Additionally, geometries at several 
critical levels of the TMS 4164 are 2.5 
to 3 microns, demanding use of positive 
photo-resist for resolution and delin¬ 
eation control as well as dry processing 
at critical levels. Further details from 
Texas Instruments. 


The Thinker Toys Econoram III 


Les Bell reports on a popular, low cost dynamic memory board. 


AS I HAVE commented in these pages 
before (and no doubt will do so again), 
the biggest and most expensive part of 
a computer system usually turns out to 
be memory. Every computer needs 
memory to store and execute programs, 
and if you are a computer hobbyist, 
you will often find yourself in the 
exasperating position of having 
insufficient memory to run the programs 
you want. Most computer hobbyists, in 
fact, once they have got their system up 


and running with the basic I/O require¬ 
ments, spend most of their money 
thereafter on memory - at least until 
they start to get l/O-bound because 
they want to control their ham shack, 
or some such application. 

The pattern is fairly predictable: eager 
computer freak gets his CPU board, 
evaluation kit or whatever up and 
running, using serial I/O to a VDU, and 
starts writing and running simple 
programs in machine code using the kit's 


small monitor program. He's probably 
only got 256 or 512 bytes of memory, 
and he's unlikely to fill that if he's 
programming in machine code, so for a 
while he's happy writing short games 
programs or clocks or whatever. But 
he gets bitten by the bug that gets us 
all in the end, and wants to write longer 
programs, preferably using an assembler. 

That starts it. He needs more memory, 
so he buys a couple of 4K boards or 
maybe an 8K. Now he can run an 
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assembler and all kinds of things become 
possible. But now is he satisfied? No 
way, he's had a taste of power, and now 
he wants to run BASIC. 

This is fine; he can get a BASIC that 
will run in 8K, but soon he notices that 
all the great programs that appear in the 
American mags use Extended BASIC 
with all the fancy string handling 
functions, PRINT USING, etc. And of 
course there's no way it will fit in his 
8K, which now seems very tiny indeed. 
So off he goes for another 8K. And so 
it goes on... 

The Cure 

There's no cure for Memory Madness. 
You can't do without it. Even if you 
take up photography instead, you'll just 
end up with Lens Madness. The only 
thing you can do is give in to the craving, 
while trying to stop it bankrupting you. 

Being in the market recently for 8K 
to give my system some 'get up and go', 

I looked around at what was available, 
and my eyes came to rest on the Thinker 
Toys Econoram III 8K RAM card. 

Now, this card was designed by 
George Morrow, alias Morrow's Micro 
Stuff, whose front panel design was 
given good reports in this magazine back 
in August 1977. In fact, a Morrow front 
panel forms the heart of my system, and 
based on my experiences with it, and 
the very cunning logic design on that 
card, I figured that the Econoram III 
was a pretty safe bet. 

The Econoram III utilises dynamic 
memory devices of the 2107 type, which 
offer two major advances over static 
types — they are cheaper, and they 
consume less power. Of course, there is 
a drawback to dynamic memory in the 
form of the refresh circuitry that is 
required, and this has been the problem 
with most dynamic memory cards that 
have been produced to date, and indeed, 
is the reason why, even now, most new 
designs use static RAMs. Early dynamic 
memory boards suffered from extremely 
complex refresh logic - one had 35 ICs 
and a delay line, while another design 
had to be laid out on a five-layer board! 

The Econoram III, however, doesn't 
have masses of complex logic — instead 
George Morrow has been very cunning 
in the design of the refresh circuitry. 
Many boards operate asynchronously 
with respect to the system bus, and this 
is the reason for the use of complex 
circuitry to arbitrate bus contentions 
when the processor and the refresh logic 
both try to access the memory at the 
same time. Instead of this scheme. 


Morrow has designed the Econoram III 
to operate in synchronism with the 
bus, using a scheme called Synchrofresh. 

Synchrofresh 

The refresh circuitry of this board 
assumes that the bus signals are being 
generated by an 8080 or 8080A micro¬ 
processor; in other words, that it is a 
'genuine' S100 bus (whatever that is!). 
The 8080 does not access the memory 
during certain machine states, for 
example, when it has just done an 
instruction fetch and is decoding the 
instruction to decide what to do next. 

Using a finite state machine (really 
just a counter 1C) to decide what type 
of memory cycle the processor is 
executing, the circuitry 'weaves' the 
refresh timing into the processor's 
memory accesses, without interfering at 
all. 

Because of this, the refresh circuitry 
is less complex and is more reliable; in 
fact, it is virtually foolproof. 

Of course, there is a drawback: the 
Z-80 CPU produces slightly different 
timing waveforms from the 8080, and 
this can trick the Synchrofresh circuitry; 
however. Thinker Toys warn of this 
problem in the manual, and give a list of 
other boards which are known to 
'confuse' the Econoram III, such as the 
Cromemco Dazzler. 

Construction 

The board was supplied fully assembled 
and tested - in the US, Thinker Toys 
actually charge $10 more for the kit 
than the assembled version, reflecting 
the fact that people often have problems 
with kits this complex, find themselves 
out of their depth, and have to return 
them for service. The board is double 
sided, through hole plated, and finished 
with a solder mask and silk screening 


to indicate component locations. The 
dynamic memory array occupies the 
top right-hand side of the board, with 
te refresh circuitry to the left and bus 
buffers towards the lower edge of the 
board. All ICs are socketed. 

The manual supplied with the board 
is excellent, and based on it, there 
would probably be little difficulty in 
building up a kit, although getting it to 
work is a different matter, as the circuit 
operation is extremely cunning. The 
manual describes the operation of the 
circuitry in some depth, and covers the 
configuration of the board, which is 
basically just setting up the two 4K 
blocks of memory at the required 
addresses. 

A memory diagnostic program is 
given which is specially written to 
punish the address drivers of the 
dynamic RAMs and will show up any 
faulty bits. Listings of this program are 
thoughtfully provided in both octal and 
hex (there aren't many of us octal 
freaks around any more you know!). 

Upon plugging the card into a system, 
it got up and ran with no problems at all, 
although, as mentioned above the CPU 
is also a Morrow design and one would 
expect the two to be compatible. From 
all reports, however, the Econoram III 
works reliable with a variety of other 
CPUs. 

Thinker Toys warrant the board for 
one year if it is purchased assembled, or 
six months in kit form. In addition, if 
the board turns out to be incompatible 
with your system, they ask that it be 
returned for a refund. The price in 
Australia is approximately $180, assem¬ 
bled and tested, which is extremely 
good value. The board is available from 
Automation Statham, 47 Birch Street, 
Bankstown, NSW 2200. 
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Over the past two years 
customer acceptance of Vector 
Graphic microcomputers has just 
grown and grown and grown. It 
isn’t terribly surprising, really. 
After all, it does make life a lot 
easier when you have reliable 
cost effective equipment. 

So it is with our new Vector 
MZ business system with both 
data processing and word 
processing available all in one 
trouble-free system. 

That’s good because: 

By having one interactive 
stand-alone system with optional 
software for all your business 
functions including Accounts 
Payable, Accounts Receivable, 


General Ledger, Financial 
Statement, Inventory and more, 
plus... word processing for 
mailing labels, text editing of 
manuals, catalogs, etc., collection 
letters, contracts and proposals 
- you’ll have big business power. 

Known throughout the 
industry for highly reliable 
equipment, Vector Graphic’s new 
business system incorporates: 
the Z-80 based Vector MZ micro¬ 
computer with built-in dual-disk 
quad-density storage enough to 
handle as many as 4,000 customers 
and 12,000 inventory items; 

Vector Graphic’s "Mindless 
terminal”; and a Centronics 120 
character per second printer. 


Optional Diablo letter-quality 
printer is also available. 

That’s Vector Graphic - cost 
effective, versatile, reliable 
systems. When you get right 
down to it - nobody does 
it better. 



BUSINESS 


SmaliyVonder 
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The Marisat System 


Three satellites provide navigational and communications facilities to 
users around the world. Special ETI report. 


THE INSTALLATION OF radio com¬ 
munication equipment on ships has 
consistently proved its worth since the 
sinking of the Titanic, when wireless 
was used to contact the rescue ships. 

Although we have progressed somewhat 
from the days of rotary spark gap trans¬ 
mitters and coherer receivers, even the 
use of sophisticated MF and HF single 
sideband equipment and VHF radio for 
inshore communications has not yet 
provided consistently high quality com¬ 
munications. Although ships are rarely 
out of communication with essential 
services such as weather reports, the 
vagaries of propagation due to the 
ionosphere often disrupt communic¬ 
ations. Because of this a considerable 
amount of maritime communications is 
by Telex and even the trusty Morse 
Code. 

The variation of performance on a 
particular band varies considerably with 
time of day (as a glance at our propag¬ 
ation predictions will show), and this 
means that communications with a 
particular shore station at a particular 
time must be on the right band. Again, 
signals are often subject to severe fading 
as well as interference from other 
stations, cross-modulation and all kinds 
of problems. This has essentially been 
the situation for some time now; there 
have been very few significant advances 
in the technology of marine radio since 
the introduction of single sideband. 

The problems are aggravated by the 
progress that has been made in land 
based communications. Shipping com¬ 
panies are able to use computers in data 
communications networks to transmit 
information between their offices 
around the world, yet radio communic¬ 
ation is unable to carry the volumes of 
information to ships that the operators 
would wish. 

But here comes the answer to many 
of these problems - a satellite com¬ 
munications network called Marisat. 
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A close-up of the fibreglass radome which houses the above-decks antenna assembly. 


The Satellites 

On February 19th 1976, a Thor Delta 
2914 launch vehicle lifted the Atlantic 
Marisat satellite into its position above 
the equator at 15 degrees West 
longitude. The first users of the satellite 
were the US Navy on March 25th and 
the first commercial voice message went 
through on July 9th, 1976. 

The satellite, which is one of three 
which also cover the Pacific and Indian 
Oceans, weighed almost 655 kg at 
launch, and just over half that on 
station in orbit. The Atlantic satellite, 
from its stationary orbit 35 584 km 
above the earth, covers an area encom¬ 
passing the entire Atlantic Basin, and 
western portions of the Indian Ocean, as 
well as Pacific Ocean areas off the west 
coast of South America. Each of the 
satellites covers an area of approximately 
one third of the earth’s surface — the 
Pacific Ocean satellite, which is 
positioned at 176.5 degrees East long¬ 


itude, covers from the west coast of the 
US across the Pacific Basin to the 
Malaysian Peninsula. The Indian Ocean 
satellite, which at present is only used 
by the US Navy is situated over the 
equator at 73 degrees East longitude. 
The satellites operate on three bands. 
On C-band the receive frequencies are 
6420 - 6424 MHz, and the transmit 
channels from 4195 - 419.9 MHz. On 
the lower L-band, the frequencies are 
1638.5 - 1642.5 MHz and 1537 - 
1541 MHz, respectively. There is also 
a UHF service which is used exclusively 
by the US Navy. 

Each satellite is 3.8 m high and 2.16 
m in diameter, and has a triple antenna 
system mounted on top. 

The satellites, however, are only part 
of the story. What is significant about 
Marisat is the provision of satellite earth 
stations on board ships at sea — a 
hostile environment for equipment of 
this nature. 












The Marisat System 



The Shipboard Installation 

The Marisat terminal on board ship is 
in two sections - the below decks 
electronics console and the above-deck 
antenna assembly. The antenna is a 1.3 
m diameter parabola, mounted inside a 
fibreglass radome along with ship 
motion sensors which operate with gear¬ 
less servomechanisms to keep the 
antenna accurately and automatically 
tracking the satellite. 

Since the position of the satellite is 
accurately known, and the latitude and 
longitude of the ship is also known, 
reference to a table will give the true 
bearing and elevation of the satellite. 
Once the antenna has been set up 
correctly the receiver is left on, and 
thereafter tracking is accomplished 
automatically. This is done by monitor¬ 
ing the automatic gain control voltage 
in the receiver, and using it, via servo¬ 
mechanisms to drive stepper motors, 
thus compensating for changes in the 
ship’s position. Balance against pitch and 
roll is provided by a motor driven 
stabilised platform and rate and level 
sensors. 

The 226 kg antenna assembly has an 
RF amplifier mounted behind the 
antenna with 32 W output, and the 
antenna itself has a gain of 23.5 dB. The 
receive figure of merit is 4 dB/K at 5 
degrees elevation. 

Below decks is a 150 kg console 
which contains the bulk of the non-RF 
electronics - a telephone communic¬ 
ations chassis, status and operating 
panel, antenna control unit, teletype 
and power supplies. 

TTie Marisat network provides several 
major communications services: 

Voice. The telephone service is of a 
very high quality and is linked with 
many international telephone networks. 
Telex. The international 50 baud telex 
network is linked to the Marisat satellite 
system, and provides a round-the-clock 
facility for the transmission of impor¬ 
tant messages. The Marisat telex system 


is extremely sophisticated and offers 
many special features. For example, 
abbreviated dialling is possible, using 
single or double letter or number codes 
rather than typing out lengthy numbers 
and area codes. Multiple addressing 
allows messages to be ‘broadcast’ to 
several points, a camp-on facility will 
automatically re-try busy numbers, 
and finally, the system will accept and 
store messages for later transmission 
in case delays are expected. 

Facsimile. The facsimile facility is 
extremely useful because of its ability 
to transmit drawings, daily reports, 
manifests, weather maps, and other 
graphic material. 

Data. The use of computers in tele¬ 
processing and communications makes 
the provision of data transmission of 
increasing significance. Marisat provides 


a capability for alternate voice/data 
communications at 1200 and 2400 
bits per second. 

Further services are under develop¬ 
ment, for example a high speed data 
transmission service which would allow 
data from oil exploration or survey 
vessels to be transmitted to computers 
on the other side of the world for 
analysis in real time. 


The Ground Stations 

There are two main ground stations 
which handle the ground-to-satellite 
end of the communications link, as well 
as the control signals for the satellites. 
One is situated at Southbury, Con¬ 
necticut and the other is at Santa Paula, 
California. Both stations are equipped 
with 12.8 m diameter dish antennas. 
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The Marisat antenna assembly can be seen above the stem of the Robert Miller, berthed at 
Sydney's Gore Bay. 


Each station is a ‘network control’ 
point for commercial traffic in its area, 
and controls the assignment of satellite 
channels to a particular ship or off¬ 
shore rig, transmits or receives messages 
on these channels, and then returns the 
channels to a common pool for reassign¬ 
ment to other users. Thus, the system 
is available to a large number of ships. 


Offshore Facilities 

Marisat is especially useful to offshore 
exploration and construction industries, 
because of the integrity of data com¬ 
municated through the system and 
because of the reliability of the service. 
Users range from pipeline projects in the 
Straits of Magellan to highly sophistic¬ 
ated at-sea construction projects off the 


north of Scotland. 

The 24-hour availability of instant 
reliable communications provides better 
management methods, with consequent 
cost savings because of the enormous 
daily running costs of these rigs. 

Other advantages of Marisat com¬ 
munications include the capability for 
instant data analysis, which can save 
days in drilling, well-logging and down¬ 
hole analysis time; the ability of crews 
to call home and speak to family and 
friends; the ability to make on-site 
changes in engineering drawings using 
the facsimile equipment; the ability to 
transmit payroll data and other inform¬ 
ation such as the morning report; and 
improved safety through the Marisat 
‘Distress’ capability which provides 
immediate contact with Coastguard 
offices on both sides of the US. 


US Navy 

A major user of Marisat (and indeed the 
only user of the Indian Ocean satellite) 
is the US Navy, which has an exclusive 
UHF band allocation well clear of the 
commercial frequencies. Military Sea¬ 
lift Command, for example, hurtled 
into the 20th Century in 1977 with the 
installation of Marisat on five of their 
ships. These oceanographic survey ships 
were a natural choice for the installation 
of Marisat because of the large volumes 
of data technical crews compile at sea. 

With the Marisat terminals on board, 
MSC survey ships can transmit com¬ 
piled data to computer centres on a 
daily basis. Previously, mapping and 
charting data was stored on magnetic 
tapes and mailed to the data process¬ 
ing centres whenever a ship put into 
port. Gaps in the coverage might not be 
discovered for days or even weeks, 
sometimes requiring a ship to return to 
an area to repeat part of the survey at 
great expense. Marisat permits much 
quicker detection of these problems. 

Robert Miller 

Two Sydney-based oil tankers are already 
fitted with Marisat terminals: the 
‘Robert Miller’ and the ‘Australian 
Endeavour’. Thanks to the cooperation 
of R.W. Miller & Co., and AWA’s 
Marine Division, we were able to take a 
look at the Marisat terminal on board 
the Robert Miller in Gore Bay, Sydney, 
recently. The Robert Miller regularly 
runs around the South Coast from West 
Australia we were able to get some 
good photographs of both the above 
decks antenna assembly and the console. 

Step Forward 

Because of its ease of operation, and the 
high quality of the communications 
services it provides, Marisat represents a 
major step forward in maritime com¬ 
munications. 

We would like to thank COMSAT 
General Corporation, R.W. Miller & 

Co., and AWA Marine Division for their 
assistance in preparation of this article. 
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University 

MULTIMETERS 




EVERYTHING FOR THE 
HOME HOBBYIST 


MVA-50 'Professional Meter’ 

50 k"/Volt - 46 ranges 
D.C. Volts - 12 ranges to 
1 k V 

A.C. Volts - 10 ranges to 
1 k V 

D.C. Amps - 10 ranges to 
10A 

Resistance - 4 ranges to 
16 M 

db- 1 mW in 600" to + 

62 db. 

Price: $38.00+15% Sales Tax 


MVA-80 'Handyman's Meter' 
80 k"/Volt — Recessed Meter 
D.C. Volts - 6 ranges to 1 kV 
A.C. Volts — 5 ranges to 1 kV 
D.C. Amps — 4 ranges to .5A 
Resistance — 3 ranges to 10 M 
db - 1 mW in 600" to + 62 db 
Price: $27.50 + 15% Sales Tax 


MVA-100 CN 'Deluxe Meter' 

100 k"/Volt — Reversing Switch 
D.C. Volts - 6 ranges to 1 kV 
A.C. Volts — 5 ranges to 1 kV 
D.C. Amps — 6 ranges to 10A 
A.C. Amps — 1 range to 10A 
Resistance - 5 ranges 0.1 to 200 M 
db-lmW in 600 "to + 62 db 
Price: $50.00 + 15% Sales Tax 

ALL UNITS HAVE DIODE OVER¬ 
LOAD PROTECTION AND MULTI¬ 
COLOUR MIRROR SCALES 


MVA-5/73 'Pocket Meter' 

20 k"/Volt - Unbreakable Case 
D.C. Volts - 6 ranges to 2.5 kV 
A.C. Volts — 5 ranges to 1 kV 
D.C. Amps - 3 ranges to 250 mA 
Resistance - 2 ranges to 6 M 
Capacitance — 10 uuf to .1 uf 
Price: $21.00 + 15% Sales Tax 


HIGHEST QUALITY AT THE LOWEST PRICE, BACKED BY OVER 30 YEARS' SALES & SERVICE 



UNIVERSITY GRAHAM 


..... Post Code. 

INSTRUMENTS PTY. LTD. 


106 Belmore Road, Riverwood 2210 

Enclosed cheque/postal note for above unit, or send C.O.D. post. Please 
allow $2.50 for packing, post and insurance UG-1 

Telex: 21398 Phone: 53 0644 
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Computer Products 


EPROM BOARD 

RAM'N'ROM 
(16 K any EPROM) 
MR-8 (IK RAM, uses 
2708) 

MR-16 (1 K RAM, use 
2716) 


KITS 

$117.01 


MICROPROCESSORS 


IA SUPPORT DEVICES 


E GENERATORS 


M SUPPORT DEVICES 


CHARACTER GENERATORS 


MCM6571A down 


TMS4027/4096 (300ns) 


CONTROLLERS 


TRS-80 Interface Cable for Black Box Printer^ 

with mating connectors: $48.00 

(must be used with expansion module, +8v/1 amp power 
su pply requi red).___ 

Powej^SupplyJor TRS-80/Black Box Printer$49,00 


EXPANDOR S BLACK BOX PRINTER 


is portable and uses standard 
8l4" paper and regular typewriter 
ribbon. Base, cover and parallel 
interface are included. Assembled 
and complete with manual and 
documentation. 

only $430.00 

(90 day manufacturer's warranty) 



TRS-80 

MEMORY EXPANSION KITS 
4116's 

(16 Kx 1, 250ns) 

_8_forJ85 ; 00_ 

TRS-80 KIT 

includes connectors and 
instructions$98.00 


STATIC RAM 
^ SPECIALS * 

2114's,low power (1024x4) 

1-15 16-99 100 + 

450ns 8.00 6.95 5.50 

250ns 9.00 8.00 6.50 

TMS4044/MM5257, low power 
450ns 8.00 7.50 6.50 

250ns 9.95 8.75 8.00 

4200A (4Kx1, 200ns) 

9.95 8.50 8.00 


look). 

DYNAMIC RAM BOARDS 
EXPANDABLE TO 64K 


32K VERSION • KITS 

Uses 4115 (8Kx1, 250ns) 
Dynamic RAM's, can be 
expanded in 8K increments up 
to 32 K. 

8K $199.00 

16K $255.00 

24K $310.00 

32K $369.00 

64K VERSION • KITS 
Uses 4116 (16Kx1, 250ns) 
Dynamic RAM's, can be 
expanded in 16K increments 
up to 64K. 

16K $292.00 

32K $43Z00 

48K $578.00 

64K$721,00 


r*DB PARALLEL/SERIAL 
INTERFACE 

S-100 compatible, 2 serial 
I/O ports, 1 parallel I/O. 

Kit JG-P/S $124.95 

Ass. & Tested 

JG-P/SA $179.95 

Bare Board 

with manual $30.00 


FLOPPY DISK INTERFACE 

JADE FLOPPY DISK (Tarbell 
board) 

Assm. & Tested §250.00 

S.D. Computer Products 
“Versa Floppy” 

Kit $159.95 

Assm. & Tested $189.95 


STATIC RAM BOARDS 

JADE 8K 

Kits: 450ns $125.95 

250ns $149.75 

Assembled & Tested: 

450ns $139.75 

250ns $169.75 

Bare Board: $25.00 

16K - Uses 2114's (low power) 
Assembled & Tested: 

RAM 16 (250ns) $375.00 
RAM 16B(450ns) $325.00 
MEM-2 Kit: 

250ns $285.00 

16K with memory management 
Assembled & Tested: 

RAM 65 (250ns) $390.00 
RAM65B (450ns) $350.00 
32K Static 
Assembled & Tested: 

250ns $795.00 

450ns $725.00 

250ns Kit $575.00 


ALL PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE 


Computer Products 


4901 W. ROSECRANS AVENUE 
Department "E" 

HAWTHORNE, CALIF. 90250 

U.S.A. _ 


m m 


Discounts available at OEM quantities. All prices abov< 

U.S. $ F.O.B. Hawthorne, Calif., U.S.A. To expedite si..,- 

please include international money order or bankers check payable 
against any U.S. bank in U.S. $, or use your Barclay, Access or 
American Express credit card (include card number, expiration date, 
and signature). Add 20% of total order for postage. 

WRITE FOR OUR FREE CATALOG 


8080A 


Kit $100.00 

Assm. 8i Tested $149.95 
Bare Board$30,00 


Z80 


JADE 

with provisions for ONBOARD 
2708 and POWER ON JUMP 
2 MHz 

Kit $135.00 

Assm. 8i Tested $185.00 

4 MHz 

Kit $149.95 

Assm. & Tested $199.95 

Bare Board $35,00 


MD-690a CPU BOARD 

S-100 Compatible 6800 MPU 
1 K X 8 RAM, PROM 
expandable to 10 K. 

$199.95 


^^ Shugart DISK DRIVES 



DM 2700-S $750.00 

Includes SA8 01 R disk drive, 
10” x 10” x 16” cabinet, 
power supply, data cable, fan, 
AC line filter. 


S-100 MOTHER BOARDS 

JADE 6-SLOT 

Kit $41.95 

Assembled & Tested $56.95 
Bare Board $24.95 

9-SLOT "LITTLE MOTHER" 
Kit $85.00 

Assembled & Tested $99.00 
Bare Board $35.00 

13-SLOT "QUIET MOTHER" 
Kit 


VIDEO INTERFACE 

S-100 Compatible Serial 
Interface with Sockets Included. 
Kit $117.95 

Assm. & Tested $159.95 

Bare Board with 
manual $35.00 
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Video Games 

A Major breakthrough in portable electronic fun 



It's only natural. Television affects 
our lives in an extraordinary number 
of ways. It is today's major communi¬ 
cation vehicle with the world. 
Innovative scientific efforts have 
expanded the possibilities of the 
television receiver console. Teletext, 
home computers, and programmable 
video games are just some of the more 
recent examples. 

The Video Trauma 

Perhaps most obvious has been the use 
of television receivers for the playing 
of video or television games. These 
games which utilise dedicated chips, 
often cause family frictions during 
prime time viewing hours as siblings 
fight to secure the use of the monitor 
either as VDU (visual display unit) for 
game use, or to watch a desired 
programme on the favourite channel. 

The Discovery 

MATTEL Scientists realised the 
possibilities. Using a combination of 
available microprocessor technology 
and special miniature circuits, they 
were able to develop a sophisticated, 
challenging, portable video game that 
does not even need a television set. 

The Challenge 

These little microprocessor marvels are 
lightweight; you can carry them in 
your hand, take them out with you to 
picnics, long car rides, or just sit. in 
the corner while others are watching 
their favourite television programme. 


The Excitement 

Beat the Clock! 

Shift into first gear and you're off. 
Dodge the oncoming cars or watch 
out. You've got just ninety-nine 
seconds to complete four laps of the 
electronic track. Hear the roar of the 
crowd — GOj! 

Electronic Video Experience 

These electronic games are the latest 
in a series of space age non video 
video games, and are backed by the 
world wide Mattel organisation, so 
that you may have, confidence in the 
high quality of the product. 



Now for ETI Readers 

We have made arrangements with the 
Caldor Corporation, who represent 
Mattel in Australia, for them to offer 
these games to ETI readers at special 
low prices - $27.95 for Electronic Car 
Race or Missile Attack, and $34.95 for 
Basketball, plus $1.50 postage, 
handling and insurance for each game. 
To order, simply fill out the coupon 
and send to: Video Game Offer, 
Electronics Today, 15 Boundary St., 
Rushcutters Bay, NSW 2011, enclosing 
a cheque made out to Video Game 
Offer for the correct amount. Please 
allow three weeks for delivery. The 
offer closes on the 19th January, 1979. 


Send to: Video Game Offer, Electronics Today, 15 Boundary St, Rushcutters 
Bay, NSW 2011. 

Please forward: 

.: Electronic Car Race Games at $29.45 inc. p&p each . 


. Missile Attack Games at $29.45 inc. p&p each 
. Basketball Games at $36.45 inc. p&p each 


Please make cheques, etc. payable to 'Video Game Offer" 
Name. . . 


•..Postcode . 

The offer closes on Friday, 19th January 1979 and is open to Australian 
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eti/computerhnd 
software contest 



Last minute exhortation! We launched the ETI/ 
Computerland Software Contest back in April, and 
since then it seems to have stimulated considerable 
interest but, frankly, not as many entries as we'd 
hoped. For this reason, we have decided to set back 
the closing date of the contest to the 19th of January 
1979, and encourage readers to send in their recent 
software efforts. They don't have to be very complex; 
quite short programs could well 'scoop the pool'. 

We really aren't looking for professional-style 
brilliance, just software that works and can be used 
by people to do something with their computers. 

The type of applications software we're seeking 
can be anything from a spelling or arithmetic demo¬ 
nstration program or a mortgage repayment program 
to the kind of sophisticated software we list here: 


Mailing list processor. 
Address/telephone file. 


* Calendar/clock/reminder list. 
Chequebook balancing program. 


* Point of sale terminal. * Applications to help the handicapped. 


Recipe file. 

» Inventory control. 

* Circuit analysis. 

* Music synthesis. 


■ Small business accounting package. 

* Computer communications set. 

* Amateur radio station control. 

* Burglar alarm with police notification. 


The idea is to get your computer doing something 
that is in some way useful. The only stipulation we'd 
like to make is that software must be written either in 
BASIC or in the form of a well-annotated assembly 
language listing for one of the popular microprocessors 
such as Z-80, 8080,6800,6502 and 2650. This means 
that we stand some chance of running your software 
to check it out. For the same reason, specialised 
hardware should be kept to an absolute minimum. 

The criteria the judges will use to decide upon the 
winning entries will be: the value of the softwaryto 
the user; its complexity, i.e. the size of the program; 


the 'elegance' of the software; the degree of 'human 
engineering' in the design of software features; and 
the quality, amount and presentation of the docu¬ 
mentation supplied. It is likely that other factors will 
also influence the judges to some extent, as different 
criteria will apply in varying degree to different 
programs. The judges will be Dr R Graham, of NSW 
Institute of Technology, Rudi Hoess,of Computerland, 
and Collyn Rivers and Les Bell of ETI. 

The prizes? Overall first prize is a Cromemco ZPU 
Z-80 CPU card while the second prize winner will 
receive a Vector Graphics 8K RAM kit. Third prize is 
a Vector Graphics 260 x 260 graphic display generator 
and fourth prize is a PROM/RAM card from Vector 
Graphics. In addition, each of the prizewinners will 
receive a two year airmail subscription to the US 
computer magazine of their choice and a two year 
subscription to ETI. 

There will also be three special prize categories - 
the awards for 'Best Documentation' and 'Most 
Original Application' will each be a two year sub¬ 
scription package, while the 'Most Marketable Soft¬ 
ware' winner will, subject to agreement, be marketed 
on a royalty basis. In addition, the winning entries 
will be published in ETI, and payment for this will be 
made at our usual (excellent!) rates. 

With the promise of all these super prizes, fame, 
and fortune, it's well worth while tidying up some of 
the software you've written recently, writing it up 
and sending it in. You've got nothing to lose and a 
whole lot to gain! 

The closing date for the contest is now Friday, 
19th January 1979, which should give plenty time to 
'polish up' existing programs. The winners will be 
announced in the March or April 1979 issue of ETI, 
but if (as we hope) there is a lot of entries to be 
checked this may be delayed. 
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fj EMONA 


Room 208/661 George Street, Sydney Phone: 212-4815 

I P.0. Box 188, COOGEE. NSW. 2034. 


FOR PROMPT MAIL 
ORDER SERVICE! 



CHECK OUR CHRISTMAS SPECIALS 

RUSH WITH YOUR ORDERS NOW!!!! 



NEW! NEW! NEW! 


Sinclair Digital Multimeters 
mum* -- a 

«• <S- 


Only 

$130 



(Plus 15 Exclusive Sinclair 

percent 12 months guarantee! 


sales tax) 

FEATURES: 

1 3% digit resolution t Large, bright, wide angle LED display reading 
to± 1999 • Automatic polarity selection t Industry standard 10M 
ohms input impedance* 0.5percent of reading basic accuracy* Full 
multimeter facilities including AC current * Resistance 
measurement up to 20M ohms. * Direct reading of semi-conductor 
forward voltages at 5 different currents • Simple, unambiguous 
controls with readings always in volts. mA or k ohms * Selection of 
all functions from a single input terminal pair • Automatic overrange 
indication • Automatic decimal point placement • Operation from 
disposable or rechargeable cells, or from AC adapter/charger - 
• Facility for battery condition test. 

Six functions In 26 ranges 

DC Volts — 1 mV to 1000V; AC Volts — 1 mV to 750V; DC 
Current — 1 uA to 1A; AC Current — 1 uA to 1A; 
Resistance—1 ohmto20Mohms; Diode test—0.1 uA to 
1mA: 10M ohms input impedance. 

Reading rata: per second 

Temperature coefficient: less than 0.05 degrees C of applicable 
accuracy specification. 

"— -x 5.8" x 1.6" (225 x 146 x 40mm) 

n 1% lbs (640 gms) 


Supplied Complete with test leads and prods, and 
operator's instruction manual 
Options A/C adaptor/charger units for 
240V; Rechargeable battery pack; Eveready carrying 
case with neck strap and lead stowage 
compartment; 30kV High voltage probe. 



PDM35 
0nly>65' $55 

(plus 15 percent S/T.) 


Now everyone can 
afford to own a 
digital multimeter 

n an expensive, bulky piece of 


:: 315 digit re: 
:ic polarity se 


case, ready to go an 

reading to plus/minu..„ .. .. 

10M ohm input impedance. Full multimeter facilities. Resolu¬ 
tion of 1 mV and 0.1 nA. Semiconductor junction test facility 1 
percent of reading accuracy. Genuine pocket format. Ranges: 
DC volts: ImV to 1000V. AC volts; IV to 500V. DC current; 
InAto 200mA. Resistance: 1 ohm to 20M ohms Contents: 
PDM35; test leads with probes; owner's operating manual 
transistor radir^battery o?9 volt'approveSVcTdapfor VOt 

Exclusive Sinclair 
12 month guarantee! 


1 

CALCULATORS 


DIGITAL LCD WATCHES 


from TEXAS INSTRUMENTS 

(I ■ _ PC100A 

■ with 

J —m BB TI-58/59 

S * a6> * ' Excl. Incl. 

S. Tax S. Tax 

T.I-25. $32.00 $35 00 

T I -30. 19.00 20.50 

T I -30 Student Pack. 23.00 25 00 

SR.-40. 28.00 32.00 

T.I.-55. 53.00 59 00 

T.I.-57. 74.00 85.10 

T j-58. 109.00 120.50 

T.I.-5050M. 81.00 90 00 

T.I.-BA Business Analyst. 33.00 37.95 

Little Professor. 16 00 17 90 

Data Man.. 23 00 25.00 

T I -MBA. 75.00 87.40 

T. I . Programmer. 53.00 59.00 

T1-MM Money Manager 21.00- 23.50 

PC-100A Printer. 213.00 236 00 

Library Modules for T.I.-58/59 31.00 35.00 

Blank Mag. Cards for T. I-59. 14.00 16.10 

Programming Forms — Pads. 2.20 2 80 

TP-30250 (3 rolls of paper, PC100A) 10.00 11.50 

The new SINCLAIR Enterprise 
— Programmable! 

e Real computing power. 


• Gents, Ladies, Chronographs, Solar, etc. 
•H.ED Digital Clocks 

• Check availability of all models before ordering. 
(See our ad in Nov 78 ETI) 



CORONA 

AD 7802 
AUTOMATIC 
TELEPHONE DIALLER 


library: General, Finance, 
Statistics, Mathematics, 
Physics, Engineering and 
Electronics. 

(For more details see Sept. 78 


ETI) 

Excl. frcn Incl. 

S/Tax S69 s/Tax $79.35 


THE ULTRASLIM 
NS 108 by National 

Semiconductor. For details see 
Sept. 78 ETI. 

Excl. Incl. $5T 

S/Tax Ten S/Tax Tan 

$40 $46 



Features: 

■ Dial directly through the keyboard. 

• Redial the number only by one touch. 

• Automatically repeat the call. 

• 40 easy to operate memories to store 
telephone number. 

■ Easily connect to any rotary-dial telephone. 

• Stand-by power supply for memory 
protection 

• Reliable LSI circuitry. 

• Telecom approved. 


FRG-7 COMMUNICATIONS “J* 

rnU ' RECEIVER $339 

NOTE: For all goods; P&P, Int. $3, NSW $2 (up to $50 
value) Int. $4, NSW $3 (up to $100 value). Goods valued 
over $100 delivered by courier — freight paid by receiver. 

f" To: EMONA ENTERPRISES ||P1 I 

PO Box 188, Coogee, NSW. 2034. I 

Please send me.” 


BMC 


Excl S. Taxil6r95: $15 Incl S. TaxJfcWrW $17 

1212PD, 12 digit Display Printer 

Excl. S. Tax $108.70 Incl S. Tax $125 


TRADE ENQUIRIES WELCOME 


lie □ money order 1 I 


am enclosing cheque I _I money order L 

ir debit my Bankcard, Number... 


Address 
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CLOCK KIT BARGAIN 


PARTS FOR 
NEW KITS 




new mm 


** c-'-T'/^ 

,1 

m 

».K"ts 

Cat. S-1935 .. .. Bargain at $1.00 ea. 


DICK SMITH ELECTRONICS SB 


.:SSSS:::SS 


SYDNEY 125 Yo,k St,eet ’ SYDNEY Ph 290 3377 

147 Hume Hwy, CHULLORA. Ph. 642-8922 
162 Pacific Hwy, GORE HILL. Ph. 439-5311 
30 Grose Street, PARRAMATTA. Ph. 683 1133 


• ^ wGlcomehere I 

MELBOURNE 399 Lonsdale Street, MELBOURNE. Ph. 67-9834 APPROVED^PPUCANTS ONLY rail 

onion A Mr 656 B,i «t9e Road. RICHMOND. Ph. 42 1614 Many Imesa.a,labia Iron, the ^ 

BRISBANE 166 Logan Road. BURANDA. Ph. 391-6233 Did. Smith Electronics Cpnt.es... 


JU Grose Street, PARRAMATTA. Ph. 683 1133 Anri A inr 

ADELAIDE 203 Wright Street, ADELAIDE. Ph. 212 1962 

MAILORDERS p.o . Box 747, Crows Nest, N.S.W. 2065. Post and packing extra. Dealers across Australia. 


MAJOR DICK SMITH DEALERS: 


Overland Communications 
Brian Bambach Electronics 
Crystal TV Rentals Pty. Ltd 
D.G.E. Sales 
G.M. Electronics 
Mid States Radio Pty. Ltd 
Sound Components 
Trilogy Electronic Supplies 


ERS: Listed below are the names and addresses of dealers who stock a large range of our products - however we cannot guarantee 
that the dealers listed will have all items in stock and at the prices advertised. 

'53 Wollongong St. Fyshwick ACT. Ph 804307 Tropical TV 249 Fulham Rd. Vincent OLD. Ph 791421 

William St, Gosford NSW. Ph 247246 Sumner Electronics 95 Mitchell St, Bendigo VIC. Ph 431977 

Crystal St Broken Hill NSW Ph 6897 A.E. Cooling 6 Trimmer Rd, Elizabeth South SA. Ph 2552249 


68 William St, Gosford NSW. Ph 247246 Sumner Electronics 95 Mitchell St, Bendigo VIC. Ph 431977 

66 Crystal St Broken Hill NSW. Ph 6897 A.E. Cooling 6 Trimmer Rd, Elizabeth South SA. Ph 2552249 

44 Brown Rd, Broadmeadow. Newcastle NSW. Ph 691222 Gawler C.B. Centre 51 Hillier Rd, Evanston SA. Ph 222149 

99 itzmaurice St, Wagga NSW. Ph 213044 Hutchesson's Communications^) Elizabeth St, Mt. Gambier SA Ph 256404 

638 Dean St, Albury NSW. Ph 213888 Altronics 105 Stirling St Perth WA Ph 3281699 

78 Brisbane St, Tamworth NSW^Ph 661363 Hocks TV Rentals 87 Hannan St. Kalgoorlie WA. Ph 211906 

1 R n Tr. S r v - Falrv M !f d ° w NSW - 931219 Aero Electronics 123a Bathurst St, Hobart TAS. Ph 348232 
























SEALED,RECHARGEABLE, 
MAINTENANCE-FREE BATTERIES... 



Internationally accepted YUASA BRAND batteries have such features as - 

• no maintenance, never need topping up • unspillable, may be charged/discharged in any position • wide 
range of capacities. 

SEALED NICKEL CADMIUM 
SINTERED PLATE CELLS 


SEALED NICKEL CADMIUM 
| BUTTON CELLS 

2 . Various types available for — 
Standard rate discharge 
High rate discharge 
Trickle charge 

. Large range, 1.25 cells available in 
single or multi cell stacks from 
10 MAH to 500 MAH 

• May be charged and discharged 

over a wide temperature range 


' . Various types available for — ■ 

High temperature operation, 
Rapid recharging, 

High rate discharge 

• Self resealing gas release safety 
venting system 

• Large range 1.25 volt cells from 
140 MAH to 3500 MAH 

• AA', C' and ‘D’ sizes available 


SEALED LEAD CALCIUM 
BATTERIES 

• Long life, 1200 cycles or 5 years float 
service life possible 

. Self resealing gas release safety 
venting system 

• May be continuously cycled or float 

charged 

• May be charged and discharged 
over a wide temperature range 

• Long shelf life, capable of prolonged 
open circuit standing 

. Large range — 

6 volts from 1.2 A.H. to 10 A.H. 

12 volts from 1.9 A.H. to 20 A.H. 


ADDRESS ALL ENQUIRIES TO: 


New South Wales: I.E.I. Pty. Ltd. 109 Alexander Street Crows Nest, 2065 Phone: 4382722,4382932 

Victoria: I.E.I. Pty. Ltd. 29 Stafford Street Huntingdale, 3166 Phone: 5448411 

Queensland: Bob McKnight (Trading) 23 O’Connell Terrace Bowen Hills, 4006 Phone: 527600 


Western Australia: R.F Datodi & Associates 16 Prowse Street West Perth, 6005 Phone: 3214429 

South Australia: Aquavia Controls Pty. Ltd. 61A Baden Terrace O'Sullivans Beach, 5166 Phone. 3841444 

Tasmania: George Harvey Electric Pty. Ltd. 76 York Street Launceston, 7250 Phone: 316533.162-164 Argyle Street Hobart, 7000 Phone. 342233 


IMPORTED BY CHLORIDE Chloride Batteries Australia Limited 


now the most complete range available in Australia 
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PCM Explained 


Don Rost explains how pulse code modulation will revolutionize the 
telephone system. 


IN THE 19TH CENTURY certain 
transmission experiments were 
performed that involved the coding of 
speech and music into digital electrical 
signals using telegraphic techniques. 
The experiments weren’t too 
successful but these were actually early 
attempts at pulse code modulation, a 
technique that is much used by the 
telecommunications industry and 
recently by recording and audio firms. 
The basic principles outlined here 
particularly concern the telephone 
industry but they are basically the same 
for most PCM systems. 

One of the real problems in 
telecommunications has been noise 
and crosstalk (a type of noise induced 
from adjacent channels), problemsthat 
are costly, difficult and often 
impossible to eliminate using analog 
transmission methods. Because PCM 
uses digital signals not dependent on 
signal amplitude, these problems are 
eliminated to a high degree. 

Time Division 
Multiplexing 

Suppose as in Fig. 1 there are three 
separate phone signals, on three 
separate "channels,” and they are 
transmitted to their respective 
destination each down a pair of wires. 
Further, suppose that these three calls 
are being made from two cities located 
40 km away from each other. 

It would be nice if just one cable pair 
could carry all three calls instead of 
three separate pairs. There have been 
different analog techniques for doing 
this, the one we will concern ourselves 
with, because it leads us to PCM, is 
called time division multiplexing. We 
are still talking analog, the speech 
signals vary in amplitude as the persons 
are talking. By sampling portions of 
these signals at regular intervals all 
three signals can be broken upandsent 
along the same transmission line. This 
is illustrated in Fig. 2. 


Channel 1 




To get around this problem a method 
of digitally encoding the signal was 
developed. Although Alec H. Reeves 
patented PCM in 1938, it was not until 
the development of high-speed solid 
state switching devices and in 
particular integrated circuits that the 
system became practical. PCM 
changes analog signals into digitally 
coded pulses and then reverses this 
process at the receiver to recover the 
original analog signals. This is 
accomplished in 3 basic operations: 
sampling, quantizing and encoding. 
The basic operation is shown in Fig. 3. 


Fig. I.a. Examples ol three signals on separate 
channels. 


Fig. 1. b. Three channels multiplexed onto a single 
line by a sampler, here represented as a 
continuously rotating switch. 


This type of composite signal is 
known as pulse amplitude modulation 
(PAM) because it uses the amplitude 
samples of the signals multiplexed. The 
problem with PAM is that it is subject to 
the same noise and distortion problems 
as any analog signal. Fig. 10llustrates 
this. After a signal has travelled a fair 
distance the signal will have become 
attenuated to a great degree and will 
require amplification along the line. 
Unfortunately, not only will the signal 
be amplified but also any distortion and 
noise now associated with the signal. 
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Sampling 

For accurate reproduction of the 
signal a sampling rate of twice the 
highest frequency is required (this 
according to a theorem from Nyquist) 
and in telephone channels this works 
out to an 8kHz sampling rate. This 
means that once every 125 micro¬ 
seconds (1/8000s) a channel is 
sampled. Since telephone lines 
typically multiplex 24 channels on one 
line 24 channels are sampled 
successively in that 125 us time slot, 
called a frame. (Fig. 4) 


125 us 



Fig. 4. Twenty tour channels multiplexed into 
125us "frame". 


Quantizing 

The sampling produces a PAM 
signal; to prepare these analog samples 
for digital processing it is necessary to 
assign values to each of the samples. 
This assigning of a value is 
accomplished by establishing a limited 
number of levels called quantum steps 
and rounding the amplitudes off to the 
nearest quantum level. This will be 
more clearly explained by Fig. 5a. 

Channel 3 has samples taken of the 
following quantum values: 3,5,3,3, 2. A 
reconstructed wave using just these 
samples would look like Fig. 5b. 

The major source of noise in a PCM 
system is the quantizing error which 
randomly occurs because thequantum 
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steps are only approximations. By 
increasing the number of quantum 
steps the quantizing noise decreases 
but at the cost of increased bandwidth 
required in transmitting the data. If 
quantum steps, are assigned in a 
straight linear fashion (uniform size) 
approximately 2048 (11 binary bits) are 
required to provide sufficient signal 
fidelity. Such a system, however, is 
impractical intelecommunicaitionsdue 
to the large bandwidth involved. To get 
around this wecandooneof two things. 
Assign small quantum steps at the low 
amplitudes where it's needed the most 
and larger steps to the remainder, or 
what is usually done, compress the 
amplitude range before uniform 
quantization and then expand the 
signal at the receiving end 
( companding). More gain is applied to 
weak signals than to stronger ones and 
typically this reduces the amplitude 
ratio from 1000 to 1 to 63 to 1 or in terms 
of dB, from 60dB to about 36dB. By 
using this technique, the number of 
quantum steps can be reduced from 
2048 to 128 (only 7 bits) with the same 
noise performance. (Fig. 6) 



Fig. 6. a. Use of uniform and logarithmic or non linear quantization steps. 


Coding 

Once a numerical value is assigned to 
the samples we can convert this to a 
binary form. Since 2 7 = 128 we need a7 
bit code to represent the 128 different 
levels. As an example of how this works 
suppose we wish to represent the 
quantum level 101 in binary form. In 
binary, 101 = (1x26) + (i X 2S) + (0x2<) +> 
(0x23) + (ix22) + (0x2') + (1x20). (Fig. 7). 

So instead of sending an analog 
pulse amplitude signal on the 
transmission line we send itsequivalent 
in binary pulses or if you like, I’sandO’s. 
Another bit, used for signaling and 
supervision of the previous channel, is 
added to make a total of 8 bits per 
sample; this is actually an older system 
called the "D1.” More commonly used 
today is the D2 system where all 8 bits 
are used 5 out of every 6 frames to give a 
larger quantum range (and therefore 
less quantum noise in the system). This 
gives the system 256 quantum levels 5/6 
of the time and the one bit in every 6 
frames is then used as the signaling bit. 

Before sending these pulses one 
further step is encountered and that is 
to change the pulses to bipolar format. 
This just means that every other 1 is 
inverted as in Fig. 8. Now the positive 
and negative pulses are the 1 ’s and the 
spaces 0’s. 

There are several advantages to 
converting to bipolar format. Most of 
the energy in the bipolar system is 
concentrated at Vz the pulse repetition 
frequency, which results in less energy 


Fig. 6. b. An example 
of compression. 


Compressor 


60dB dynamic range 36dB dynamic range 

2048 Uniform steps required. 128 Uniform steps required. 


Fig. 7. Quantum level 101 
shown in digital form. 


Binary 

Decimal 



Fig. 8. In bipolar format every other binary 
Unipolar 
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being coupled into adjacent pairs of 
wire in the cable as crosstalk. There is 
no DC component so transformer 
coupling is possible. And error 
detection is easy since every other 1 bit 
will be reversed in polarity. 

In every frame one additional bit is 
added as a framing pulse to 
synchronize the receive system with 
the transmit. Such a 24 channel system 
then uses 24 x 8 bits + 1 sync bit for a 
total of 193 bits. Sincethesampling rate 
equals 8KHz, the transmission rate 
equals 193 x 8,000 = 1,544,000 bits per 
second. A typical D1 system line signal 
would look something like Fig. 9. A D2 
system would be similar, except every 
6th frame would have the signaling bits 
instead of every frame as in the D1. 


Analog (PAM signal) 

_n_n_ 

Original signal 


Digital (PCM signal) 



Repeaters 

Unlike analog signals that would 
have to be amplified along with their 
acco mpanyi ngjatigtortion, PCM signals 
are rjggenefaiGq at repeater stations 
enroute to their destination. 
Regeneration involves reshaping the 
pulses to look like theoriginal signal, so 
even if the pulses accumulate noise 
before reaching the repeater the 
regeneration process cleans them upat 
each repeater. Remember, in a digital 
system all that counts iseither a pulseor 
no pulse hence the problem of 
accumulative distortion and noise are 
greatly reduced in a PCM system. 
These repeaters are positioned about 
every 1.8 km. (Fig. 10) 


Fig. 10. In a PCM system repeaters regenerate the 
attenuated signals to look like the original 
transmitted data. 


Receiver synchronized 


; 


Channel 2 

O- 


Receiver not synchronized Channel 2 


y 


Fig. 11. Improper synchronization with the 
transmitter will result in random channel 
selection. 


Receiver 

The receive side of a PCM system 
merely operates in th£,reverse of the 
transmit section. The PCM linesignalis 
decoded into PAM and then sampled to 
each respective channel. The key to 
PCM operation is synchronization so 
this is where that extra framing bit is 
important, without it yourcall would be 
randomly selected to any one of the 24 
channels. (Fig. 11) 

This description of PCM has been 
basic — the complexity of the logic, the 
analog-digital 'and digital-analog 
conversions, and other intricacies of a 
PCM system make it impossible to go 
into any great detail here. It should give 
you some idea, though, of how this 
technique has benefited the 
telecommunications industry and 
promises the audio one with new 
avenues to reducing noise. Above all, it 
should be mentioned that because it isa 
digital method, PCM or something 
similar cafi be used extensively in 
connection with computer based 
systems. In addition, with fiber optic 
systems now being field tested PCM 
lends itself readily to communication 
via the light spectrum. 
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E&5Q HQBBV COMPUTER 
THE LOGICAL CHOICE 



NEW RELEASE 

RA 1000 MICROPROCESSOR CONTROLLED CRT/TERMINAL 
FULLY ASSEMBLED/TESTED $325.00 

At last! a versatile, low cost terminal for hobby computer users 
The RA1000 operates with any monitor or modified TV set 
offers full keyboard facilities and produces serial ASCII ready 
for most microprocessor systems. 

The RA1000 uses a SC/MP II microprocessor to control keyboard 
scanning and VDU update. Internal EPROM program storage 
makes possible maximum versatility because a simple PROM 
changeover produces various options such as baud rate selection, 
alternate scrolling formats, lower case, limited graphics and even 
baudot operation. 

Features: 

Full information keyboard (self contained) 

110/220 baud operation (easily altered) 

64 character, 16 line screen. 

x, y ^cursor addressing (for table updates etc.) 

ASCII bell facility built in. 

HORIZONTAL TAB 
RUBOUT 
CLEAR SCREEN 

CRYSTAL CONTROLLED TIME BASE 
SELF CONTAINED POWER SUPPLY 
ATTRACTIVE ABS CASE WITH METAL BASE. 



SECI Low Cost Cassette Interface $24.50 

For the bulk storage of programmes onto tape the SECI kit is 
ideal. Based on the Kansas City Format the SECI operates reliab¬ 
ly from below 110 baud to 1200 baud. 

The SECI kit comprises double sided P.C.B. all components and 
a test tape for easy alignment. 


LEVEL A Price S299.00 normal prices 

EA VDU $97.50 

Described in EA Feb 78 a Hardware VDU, 

16 lines by 32 Characters 

78UT4 KEYBOARD ENCODER KIT 32.50 

Described in EA April 78 ASCII Encoder 
& Uart for Serial 1/0 

KB04 KEYBOARD KIT 59.50 

A 55 Key ASR33 Format keyboard, suitable 
all micro's 

EA 2650 CPU KIT 55.00 

1K ROM, 1K RAM, Kit expandable 
to 4K RAM, A great beginners kit. 

TRANSFORMER 17.50 

Suitable low profile transformer for micro's. 

CASE 24.50 

Low profile case as per Electronics Australia. 

GAMES PAK1 12.50 

Listing of ten games suitable for use with this system. 
PROGRAMMING COURSE 12.50 

Write your own programs after only 
a weeks study with this course. 


LEVEL B Price $449.00 normal prices 

RA 1000 $325.00 

Made and tested CRT terminal - see across 
page under new releases. 

EA 2650 115.00 

1K ROM, 4K RAM Described in EA May 78 
A versatile powerful CPU. 

TRANSFORMER 22.00 

S100 Designed outputs are + 5 @ 10 AMPS + 12 
and —12 @ 1 AMP. 

SECI 24.50 

Fast Cassette Interface capable of rates 
up to 1200 Baud. 

GAMES PAK 1 12.50 

Listing of Ten Games lots of fun for all ages. 
PROGRAMMING COURSE 12.50 

Learn to write your own programmes 
an easy to follow course. 


LEVEL C Price $699.00 normal prices 

KB04 KEYBOARD $59.50 

55 Key ASR 33 format ASCII Encodable. 

Ideal kit for any system. 

78UT4 32.50 

Keyboard Encoder/Uart, 90 key encoder 
with serial input and output. 

KT9500 115.00 

Full CPU, IK ROM, 2 1/0 PORTS, TTY 
and RS232 inputs, easy expansion. 

DG640 VDU 149.50 

Software controlled, memory map, 16 x 64 

characters, 64 x 128 graphics 

RSMB 35.00 

A Motherboard for Ramsticks decodes 

16K of RAM, crystal clock 

RAMSTICKS 2K VERSION 198.00 

4 Ramsticks comprising 8K of RAM 

allows system to use basic. 

SECI 24.50 

A Cassette interface can use rates up to 1200 
baud to dump and load. 

EPS100 55.00 

A 5v @ 10 AMP power supply also 
giving + 12 and — 12v @ 1 AMP. 

BASIC 29.50 

4K medium size basic, 10 digit floating 
point packing and more. 

PROGRAMMING COURSE 12.50 

Learn machine language and write your 
after only a week. 


programs al 


■■■■I APPLIED 
TECHNOLOGY 
■■■■ PTY. LTD. 


POST It PACKAGING . 
CERTIFIED MAIL . . 
REGISTERED MAIL 


$2.00 I 
. 0.50 exira 
. 2.00 extra 
>.0. Box 311, Hornsby 2077 


POSTAL ADDRESS-_____ 

HEAD OFFICE/SHOWROOM-1 09‘111 Hunter St. 

Hornsby (9.00-5.00, MON. to SAT.) 

PHONE: (02) 47S 475$ Generel Enquiries — (02) 476 379$ (Technical Information) 
PRICES A SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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nimbus Satellites 
monitor the Earth 

Brian Dance explains how the Nimbus satellites will help us to better 
understand the ecology of the oceans. 



THE NIMBUS-7 SATELLITE launched 
in September 1978 has joined six earlier 
Nimbus satellites which relay television 
pictures, infra-red and ultra-violet data, 
etc. back to earth. This information is 
required to enable weather scientists to 
understand the dynamics of the ocean- 
atmosphere system and the balance of 
energy received by and transmitted 
from the earth. Other applications in¬ 
clude such diverse fields as tracking oil 
spills at sea, monitoring air pollution 
and helping to locate good fishing areas. 

The new satellite has been construct¬ 
ed mainly by the General Electric Com¬ 
pany's Space Division at Valley Forge, 
Pennsylvania. It was launched by a 
McDonnell Douglas Delta 2910 rocket 
with 9 Castor II strap-on solid fuel 
motors into a circular orbit 1 110 km 
above the earth. This 933 kg satellite is 
3.05 m high by 3.35 m wide (with solar 
panels extended) and has a 1.52 m dia¬ 
meter sensory ring for housing experi¬ 
ments and the electronics. It has an 
orbital period of 107 minutes. 

The primary task of Nimbus-7 is 
to gather data from the atmosphere, 
oceans and coastal waters on a global 
scale from selected regions using 8 
sensing instruments. Apart from the 
U.S., participating nations include Bel¬ 
gium, France, West Germany, Italy, 
United Kingdom, South Africa, The 
Netherlands, Switzerland and Canada. 
The data will be received by earth 
stations in Alaska, Hawaii, Ascension 
Island, Guam, Goldstone (California), 
Quito, Santiago, Orroral and Madrid. 
This data will be processed and analysed 
by some 60 members of the Nimbus 
Experiment Team (NET) in nine dif¬ 
ferent countries. 


The CZCS 

One of the sensors aboard Nimbus-7 is 
a "Coastal Zone Colour Scanner" or 
CZCS which will be made available on 
a top priority basis for the identification 
and tracking of oil spill$ over eleven of 
the major ocean areas traversed by oil 
tankers. NASA will support the U.S. 
Environmental Protection Agency in 
this application during emergencies. 

The CZCS on Nimbus-7 will be used 
to investigate how well it can detect 
areas with good fishing potential. 


measure industrial waste dumping and 
chemical pollution, offshore sewage out¬ 
falls and red tides. In addition, this 
experimental sensor will map chloro¬ 
phyll concentration, sediment distrib¬ 
ution and temperature gradients of 
coastal waters and the open ocean. This 
information can be used to compute the 
extent of pollution and the location of 
large fish shoals. 

Some of the main areas in which the 
CZCS will be used in investigations 
include the Mediterranean coastal 
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waters, the North Sea, the English 
Channel, the Atlantic Ocean, New 
England and California river estuaries 
and coastal waters, the Gulf Stream, 
the Great Lakes and Cape Hatteras. 

Another sensor on board the Nimbus- 
7 craft will track the earth's energy ex¬ 
change as an indicator of long term 
climate changes. This Earth Radiation 
Budget experiment is designed to 
measure incoming solar, reflected solar 
and emitted terrestrial energy simul¬ 
taneously during different seasons of 
the year. Other sensors will probe the 
atmosphere at various altitudes and in¬ 
vestigate the sea surface. Gas concen¬ 
trations and temperature profiles will be 
monitored, aerosols in the stratosphere 
measured, ozone mapped, water vapour 
determined and sea ice observed. A 6 
channel infra-red scanning radiometer 
will be used on the satellite, together 
with a scanning multichannel micro- 
wave radiometer, etc. 

Earlier work 

The Nimbus programme has compiled 
more data for the study of the earth's 
weather and climate from space than 
any other NASA programme. The six 
earlier Nimbus spacecraft have trans¬ 
mitted more than 400000 television 
images of the earth's cloud cover, 
provided more than 51000 hours of 


infra-red data, more than 42000 hours 
of ultra-violet data, more than 185000 
hours of 'sounder' data on atmospheric 
temperature and pressure, more than 
16 000 hours of data on the earth's 
heat balance and relayed more than 
60 000 messages from remote ground 
and data collection platforms to the 
receiving stations. 

The Nimbus programme began nearly 
20 years ago at the General Electronic 
Space Division and NASA's Goddard 
Space Flight Centre. Nimbus-1 was 
launched in August 28th, 1964, but had 
a much shorter life than the other Nim¬ 
bus satellites, as shown in Table 1. 

The success of the Nimbus craft for 
providing stable remote sensing plat¬ 
forms for viewing the earth from near 
space has directly led to the adaption of 
this type of craft for the development 
of Landsat craft which have been 
designed for the analysis and inventory 
of the natural resources of the land of 


this planet. Three Landsat craft based 
on the Nimbus design have been success¬ 
fully orbited and two of these three 
continue to provide resource data to 
some 100 different countries. 

A contract has been issued to 
General Electric for the construction of 
the first Atmospheric Cloud Physics 
Laboratory (ACPL) to fly on a future 
Spacelab Shuttle flight. This vehicle will 
enable scientists to study the micro¬ 
physical processes of cloud formation in 
a manned spacecraft with a gravity re¬ 
duced environment. Work has also com¬ 
menced on a LIDAR system in which a 
space borne laser instrument will be 
used to measure cloud top heights, 
pollution concentrations, atmospheric 
aerosols and wind velocities. 

One of the major benefits being 
derived from space research is the more 
detailed view we are able to obtain of 
our own planet. Satellites can provide 
the data we require to predict large 
floods and hence to save lives. 


Launch 

date 

August 28, 1964 
May 15, 1966 
April 14, 1969 
April 8,1970 
December 11, 1972 
June 12,1975 


Active orbital Operational 
life orbits 

27 days 371 

2 years 6 months 

2 years 8 months 
7 years 4 months 
5 years 8 months 

3 years 2 months 


Table t. List of Nimbus satellites excluding the new Nimbus-7. 


13 029 
13 575 
36 923 
28 100 
15 746 


Spacecraft retired 
Spacecraft retired 
In reserve 
Still in service 
Still in service 
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4600and3600 

SYNTHESIZERS 

Complete plans for the Electronics Today International 4600 Synthesizer are now available in book form. 
Many hundreds of these remarkable synthesizers have been built since the series of construction articles 
started in the October 1973 issue of Electronics Today. 

Now the articles have been re-printed in a completely corrected and up-dated form. 

The International Synthesizers have gained a reputation as being the most flexible and versatile of 
electronics instruments available. 

They have been built by recording studios, professional musicians, university music departments and as 
hobby projects. 

This book is available now as a limited edition of 2000 copies only. 

Ensure VOUt conv / Send $ 12 - 50 to Electronics Today International, 

T r*W 15 Boundary Street, Rushcutters Bay,2011. 
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silic©N vAlley 


THE STABLE 
OF THOROUGHBRED MICROS 


SYM-l 

SIRED BY KIM 
(A SURE STARTER) 



D2KIT 

OUT OF THE MOTOROLA STABLE 
PROVEN TRACK 
_ RECORD 


In performance. In quality. In availability, 
j OEMs, educators, engineers, 
hobbyists, students, industrial users: Our Versatile^ 
Interface Module, SYM-1, is a fully assembled, trueY) 
tested and warranted microcomputer board that’s ail 
single-board computer, complete with keyboard and ^ 
J display. All you do is. provide a + 5V power supply 
" and SYM-1 gives you the rest. 


|i Key features include: 

Hardware compatibility with KIM-1 (MOS Technology) ' 
products. 

Standard interfaces include audio cassette with remote J 
control; both 8 bytes/second (KIM) and 185 
bytes/second (SYM-1) cassette formats: TTY and 
RS232; system expansion bus; TV/KB expansion board 
interface; four I/O buffers; and an oscilloscope single- 
line display. 

> 28 double function keypad with audio response. 

> 4K byte ROM resident SUPERMON monitor including 
over 30 standard monitor functions and user 


M6800 — FAMILY EVALUATION KIT II 

MEK6800D2 provides a useful and expandable tool for 
those who wish to develop systems with the M6800 
Microprocessor without investing in expensive terminals. 

All parts needed to complete the system and get up and 
running are provided in the kit with the exception of the 
power supply. In addition to the expansion available on the 
basic microcomputer module, additional RAM, ROM and I/O 
parts can be accommodated at a later date to implement 
more complex systems. Machine language programmes 
can be entered through the system keyboard or via a built- 
in audio cassette interface system. Hexademical LED 
displays are provided for monitoring data and address 
information. A crystal-controlled clock generator is used to 
eliminate timing adjustments. 


expandable. 

Three ROM/EPROM expansion sockets for up to 24K 


bytes total programme size. 

IK bytes 2114 static RAM, expandable to 4K bytes on¬ 
board and more off-board. 

501 /0 lines expandable to 70. 

Sinqle + 5V power requirements. 

Price $275 + Tax =: 


JBUG Monitor 

Trace One Instruction 
Set up to Five Breakpoints 
Examine and Change Memory and Registers 
Parallel and Serial Interface Capability 
161/0 Lines, 4 Control Lines 


Price $235+Tax = $267.25 


AVAILABLE AT YOUR NEAREST silic©N VAlHy 
MICRO RANCH 


NEW SOUTH WALES 
Silicon Valley 

Shop 4, PO Arcade, Joyce Street, 
Pendle Hill. 

Tel: (02) 636 6666 


Martin De Launay 

270 Keira Street, Wollongong. 
Tel: (042) 28 6020 


In-Electronics 

84 Ramsey Street, Haberfield. 
Tel: (02) 799 3331 


Serv-U Appliance Centre 

107 George Street, 
Bathurst. 

Tel: (063) 31 1356 


Pre-Pak Electronics 

718 Parramatta Road, Croydon. 
Tel: (02) 797 6144 


Madjenk Lighting & Electronics 

Shop 5,246 Princes Highway, 
Dapto. 

Tel: (042) 61 1785 


Applied Tec 

.-109-111 Hi 
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KT9500 

THE SHORT PRICED 
FAVOURITE - < 


Price $95 + Tax 
= $109.25 

The basic kit consists of a plated-through hole 
board with component overlay and the mighty 
2650 8 Bit Microprocessor, 512 bytes of 
read/write memory (four 2112 static RAM’s), 1K 
bytes of 2608 ROM with PIPBUB*, two 8T31 1 /0 
ports and buffering on data, address and control 
lines. A single + 5 volt supply will be required to 
power the card and communicate with a serial 
20mA current loop terminal. 

Modifications to the basic system can be easily 
made to allow for various memory configurations 
and operating modes. Unused plated through 
holes are provided for the PROM memory chips 
(82S115’s). Other options are jumper selectable. 


SV640 m 

A SURE WINNER 
— NO PLACE 
BETS 


jtiLiy 

m ittf 


Designed by David Griffiths this superb software controlled V.D.U. kit { 
composes of all components including crystal, 1C sockets and top 
quality plated through hole PCB. Our exclusive 54 page 
assembly/trouble shooting and software manual is also included. 

I The display format is 16 lines by 64 characters to give upper and 
lower case letters, reversed video characters (black on white), 

1 flashing characters and a graphics resolution of 64 x 128 dot 
il matrix. The unit conforms to the ever increasing popular hobby 
j&computer standard SI 00 bus. Price $140 + Tax = $149.5 


VAlley - 


TM990 
/100M-1 
A CLEAR 
WINNER AT 16 
FURLONGS 


THE BREEDING 
PASTURE 

For the SI 00 Buss Buff’s 

PC32KR: 32K Ram Card uses very popular 2114 chips 

$49.50 +Tax = $54.70 

PC16KE: 16K Eprom card takes 2708 $44.75 + Tax = $49.45 

PCIOOMB: 8 Card Motherboard Coming Soon 

Literature: We invite you to browse through our extensive range or simply 
write to us for your free price list. 

Software Support: Our growing software library now covers all the above 
processors right up to high level language on tape for the TM990 and 
down to simple games packs for the KT9500. 


The TM990/100M is an assembled, tested 
microcomputer module utilizing the 
powerful NMOS 16 bit TMS 9900 micro¬ 
processor as its CPU. With RAM and 
ROM/EPROM included on board as well as 
programmable serial and parallel I/O, the 
TM990/100M is a powerful single board 
microcomputer. As. all address, data and 
control lines are brought to the board 
connectors, the board can be expanded to 
use the entire capabilities of the TMS 9900 
in larger systems. 

Features 

• TMS 9900 16 bit CPU. 

• 256 words of 4042-2 (2111-1) Static 
RAM expandable to 512 words. 

• 1K words of 2708 EPROM expandable 
to 4K words. 

• TMS 9901 programmable system 
interface. 

• TMS 9902 asynchronous 
communications controller. 

• EIA or TTY terminal interface option. 

• Prototyping area for custom applications. 

• Fully expandable bus structure. 

• TIBUG operating monitor. 


QUEENSLAND 
Kit Sets 

293 St. Pauls Terrace, Fortitude Valley. 
Tel: (07) 52 8391 

Hunts Electronics 

P.0. Box 546, 

Toowoomba. 

Tel: (076) 32 9677 


Technitron 

63 Grange Street, Bundaberg. 


Southport Electronics Shop 

9 Young Street, Southport. 
Tel: (075) 32 3632 


VICTORIA: 


Stewart Electronics 

240b Huntingdale Road, Huntingdale. 
Tel: (03) 543 3910 


South West Electronics 

119 Hopkins Street, Footscray. 
Tel: (03) 689 3819 


SOUTH AUSTRALIA: 
Northern Hi-fi 


Shop 41, Westland, 
Whyallm Norrie. 
Tel: (086) 45 5766 


Peel Street, Adelaide. 
Tel: (08) 212 5505 


Silicon Valley Rod Irving Electronics, 

22 Ross Street, Newstead. 499 High Street, Northcote. 

Tel: (07) 521339 Tel: (03) 489 8131 


Silicon Valley 

380 Bridge Road, Richmond. 
Tel: (03) 429 4780 


Silicon Valley 

170 Sturt Street, Adelaide. 
Tel: 108151 4080 ' 


WESTERN AUSTRALIA: 
Atkins Carlyle 

1-9 Milligan Street, Perth. 
Tel: (09) 321 0101 

B.P. Electronics 

11 Duke Street, Albany. 
Tel: (098) 41 2681 


Silicon Valley 

7-9 Kirk Street, Grey Lynn, Auckland. 
Tel: 761169 
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Project 556 


Ulind 

meter 

WIND METER 



TRADITIONALLY/ THE FOUR 
primary elements are fire, earth, water 
arid air. At ETI, **'ve designed projects 
concerned with the first three 
(temperature meters, soil moisture 
indicators, rain alarms), but not much 
for the last. The major property of the 
air, apart from the fact that it is 
necessary to support life, is the 
movement of the air — wind. Light 
winds generally aren't of terribly much 
significance except to meteorologists, 
but stronger winds can be useful as a 
source of power; for traditional milling, 
for electricity generation or as a means 


of propulsion for sailing yachts. 
Stronger winds such as hurricanes, can 
be destructive, causing damage to life 
or property. 

So for all the private pilots, 
yachtsmen, amateur meteorologists and 
general weather watchers who read 
ETI, here is a device which will tell you 
the wind's speed and direction, with a 
remote indication of both quantities. 
Our design is, we'd like to think, both 
stylish and unusual, but there are 
simpler methods of mechanical 
construction which you can follow if 
you wish. 


HOW IT WORKS-ETI 556 

Wind Direction 

Wind direction is indicated by a series of 
16 equally spaced LEDs around a circle. 
These represent the main points on the 
compass. These are controlled by IC2 and 
IC4 which are in turn controlled by the 
direction sensor head. 

The sensor head, which is described in 
fig. 3, consists of a disc which has four 
optical tracks and four globes and photo¬ 
transistors. The phototransistors sense 
either a clear disc (logical “1”) or a black 
disc (logical “0”) and thus control IC2 and 
IC4. The code used is a special one called 
a “grey” code and is special in that only 
one bit is changed at each location elimin¬ 
ating gross errors which occur with the 
binary code if the heads are not perfectly 
aligned. An example of this is going from 
location 7 (0111) to location 8 (1000). If 
this is not done simultaneously almost any 
location can be specified. With the grey 
code the same change is from 0100 to 
1100. Here there can be no ambiguity as 
only one bit is changed. Remember these 
bits are not weighted similarly to binary 
and a lookup table must be used to decide 
what number (decimal) a particular code is. 

The decoder, 1C2, is an eight output 
analogue demultiplexer with the common 
line joined to the +5v line. When a parti¬ 
cular 3 bit code is presented to its control 
inputs one of the eight outputs will be 
joined to the +6v line. The fourth output 
from the sensor head controls IC4 which 
gives two, inverted, outputs to drive either 
bank of LEDs. The complete four bit 
code therefore specifies a particular LED 
to be lit. By placing the LEDs correctly 
around the circle the grey code is decoded. 
Wind Speed 

This is a simple frequency counter measur¬ 
ing pulses from the sensor head. The head 
consists of a disc with eight holes which 
breaks a light beam to its associated photo¬ 
transistor. The output of this phototran¬ 
sistor is squared up by a schmitt trigger 
formed by IC5 c, d. 

The counting is done by IC8a and IC8b 
(a dual decade counter) with IC6 and IC7 
providing the store and LED drivers 
necessary to drive the seven segment 
display. Time base is provided by IC3 
which gives a 7 ms wide negative pulse 
about every one second. We say about as 
it is adjustable by RV1 as individual heads 
will have different responses and calibration 
will be necessary. 

This negative pulse opens the store to 
allow the number reached by the counters 
to be displayed while simultaneously 
stopping any further counting by disabling 
the schmitt trigger. On the completion of 
the 7 ms pulse 1C5 a, b generate a 5Ops 
wide pulse which resets the counter ICs to 
recommence the sequence. 

Power Supply 

This is simply a full wave rectified supply 
with IC1 giving a regulated +6v output. 
This regulation is needed to ensure that 
the time base (IC3) remains accurate). 
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-Wind Meter 





Fig. 1. The circuit diagram of the wind meter. 



SPECIFICATION - ETI 556 

Wind speed 

Speed range 

0 — 99 km/h, knots or mph 

Resolution 

1 km/h, knot or mph 

Display 

Direction 

2 digit.LED 

Resolution 

2214 0 

Display 

16 LEDs 

Power supply 

240 V ac or 8 to 14 V dc 
at 350 mA 
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Project 556- 

TO TRANSFORMER 

Fig. 2. The componen t overlay for the pc board. 



PARTS LIST-ETI 556 


Resistors 
R1-R4. . . 
R5,6 

R7. 

R8,9 

RIO. 

R11. 

R12. 

R13-R26 . 


all V,\N. 5% 
10k 


680R 
100k 
10k 
100k 
470k 
100k 
680R 


Potentiometer 
RV1. 


1M triWi, type VTP 


Semiconductors 

IC1 .7806 regulator 

IC2.4051 multiplexer 

IC3 .555 timer 

104,5.4011 NAND gates 

IC6/7.4511 decoder-driver 

IC8 . . ..4518 dual counter 

Q1-Q5.2N5777 

D1,2.1N4004 

LED1-LED16 . . Red LEDs 
Disp. 1,2.SEL521 


Capacitors 

Cl. 1000 m 16V electro 

C2. 10m 25V 

C3.1 m0 25V 

C4,5 .820p ceramic 

C6.10m 25V electro 


Miscellaneous 
PC board ETI 556 
four minature 12V globes 
240V/18V CT Transformer 
head assembly 
front panel and box 



Fig. 3. The connection of the globes and 
phototransistors in the head. 
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-Wind Meter 



The Head 

The drawings along with the photos will 
give the general design that we used. 
The actual dimensions have to be left to 
the individual constructor as 
components such as the ball races and 
light globes may vary in size. 

While we used a single head for both 
speed and direction, it may be simpler 
to use separate heads. 

The discs we used were 1,5mm thick 
clear plastic with a piece of photographic 
film glued onto it. It may be easier to 
make it out of thin aluminum and cut 
out the slots. For the speed disc simply 
drilling holes will suffice. 

The most important part of the 
design, apart from ensuring that the 
discs rotate with a minimum of friction, 
is the shielding of the light and 
preventing light scatter striking a 
transistor which should be dark. As can 
be seen from the photos and diagram 
the globes and transistors are imbedded 
in aluminum blocks with small holes 
providing a passage for the light beam. 

The wiring of the head is shown in 
fig. 3. Note that the base lead is not 
used and can be cut off close to the 
body. Insulate the joints onto the 
transistors to ensure that they do not 
short on the aluminum blocks. The 
globes may touch the block with their 
outer connection but this is the 0 volt 
line and does no harm. In fact it provides 
some electrical shielding for the leads. 
The globes we used were 12 V but they 
were bright enough on 6V giving a 
much longer life. 


Fig. 4. The cross section of the head that we used. Note that 
the globe illuminating Q3 also illuminates Q5. 


il 
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Project 556--Wind Meter 


Design Features 

When we started design on this project 
it was to have a digital readout of wind 
direction with a resolution of either one 
or two degrees. This would also make it 
useful in a sailing boat to tell the wind 
direction relative to the heading. 

Difficulties however soon became 
apparent. The first of these was the 
sensor head. The only accurate method 
is a digital head, probably optical. Two 
methods could have been used, one using 
a disc with a single optical track of 360 
slots and an updown counter and the 
second using eight or nine tracks in a 
grey code. The first is simpler in head 
design but the second is less prone to 
error. The problem, and the reason for 
rejecting both, is that with such resolu¬ 
tion, the reading would move around so 
much when the wind is gusty to be 
unreadable. What is needed is an averag¬ 
ing circuit which unfortunately becomes 
difficult when the wind is changing from 
just west of north to just east of north, 
i.e. 355 to 005. How do you average 
these (use a microprocessor?). 

As this was intended to be a simple 
project we relaxed our original specifi¬ 
cation, deleting the use in a boat (we 


may get back to this problem. A four 
track 'Grey' scale allows the wind to be 
given to within 11° of its true heading, 
without the complexity of a nine track 
one, and the use of LEDs to give 
direction solves the problem of 
averaging as the variations can be seen 
and averaged by the brain. 

Construction 

The electronics is relatively simple pro¬ 
vided the pc board described is used. 
Due to a height limitation Cl should be 
mounted on the rear of the board. The 
LEDs should be mounted about 7 mm 
from the board with care being taken 
not to damage them as the leads have to 
be bent out slightly. The regulator also 
has to lie down to give clearance. 

We mounted the unit behind an 
aluminium front panel with the LEDs 
protruding through holes. If this is to 
be done it is preferable not to solder the 
LEDs until after alignment with the 
front panel. 

The head is more difficult as some 
mechanical ability is necessary to ensure 
good results. The requirements are 
basically simple. A disc is to be allowed 
to rotate, either continuously with the 


wind or aligning it to the wind, with a 
globe(s) on one side and phototransistors 
on the other. 

The method used by us is shown in 
fig 4 with the aluminium blocks provid¬ 
ing the shielding necessary to give 
accurate results. As the unit will be 
exposed to the weather it must be made 
waterproof otherwise the ball races will 
corrode. The races used will normally 
have to be washed out to give low enough 
friction with a light spray of WD40 or 
similar to give some protection. 

While our housing is a little ornate, it 
did work but the more usual half ping 
pong balls may be more suitable. 

Calibration 

Wind Speed. 

The easiest method for wind speed cali¬ 
bration is to provide the unit with a dc 
supply (via the common and one of the 
ac inputs) and to take a drive in the car 
with the unit supported above the 
vehicle. Providing there is no wind the 
potentiometer should be adjusted until 
the reading corresponds to the speedo. 

Direction alignment is simply a matter 
of aligning the vertical rod so that it gives 
the correct results. 




Reprints of many of our most popular projects are available in book form. Top Projects Vols 3 and 4 and our Test Gear 
book are available from most newsagents or directly from us. Our address is:- Electronics Today International, 
15 Boundary Street, Rushcutters Bay, NSW. 2011. The Synthesizer book is available only from us and a limited 
number of specialist suppliers - it is not sold by newsagents. 



TOP PROJECTS VOL 3 
Published in October 1976. 
Projects include FM Tuner. 25 
Watt Amplifier, Active Cross¬ 
over. Crossover Amplifier, 
Booster Amplifier, 50 Watt 
Power Module, 400 Speaker 
System, Audio Noise Generator, 
Dual Beam Adaptor, Tone Burst 
Generator, Digital Display, ETI 
Utiliboard, Linear 1C Tester. 
$2.50 plus 40 cents postage and 
packing. 


TOP PROJECTS VOL 4 
Published in June 1977. Projects 
include Audio Expander/ 
Compressor, 50-100 Watt Amp 
Modules, Stereo Amplifier, 
Dynamic Noise Filter, Audio 
Phaser, Audio Limiter,TV Game, 
Swimming Pool Alarm, Train 
Controller, Car 'Scope Testing. 
Temperature Alarm, Active 
Antenna, GSR Monitor. 

$3.00 plus 40 cents post and 
packing. 



[AUDIO EXPANDER COMPRESSOR. 
50-100 WATT AMPLIFIER MODULES. 
AUDIO LIMITER. SELECTA-GAME. 



TEST GEAR 

Published in June 1977. Thirty 
metering and power supply 
projects including Audio Level 
Meter, Impedance Meter, Audio 
Millivoltmeter.SimpleFrequency 
Counter, Phase Meter, 
Temperature Meter, Audio 
Signal Generator, Tone Burst 
Generator, Cross Hatch/Dot 
Generator, RF Signal 
Generator, Logic Probe. 

$3.00 plus 40 cents post and 
packing. 


INTERNATIONAL 3600 
AND 4600 SYNTHESIZERS 

A totally revised and updated 
reprint of ETI's phenomenally 
successful music synthesizer 
book. 

This book has been beautifully 
printed on heavy art paper and 
has a sturdy cover varnished for 
protection. 

Available only from ETI and 
some kit set suppliers $12.50 
including postage and packing. 


International 
0600 and 4600 
Synthesizers 
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exact original replacement Japan-made 
semiconductors! 



Now you can obtain exact original replacement 
Japan-made semiconductors to service CB’s, 
Hi-Fi Equipment, TV's, Car Radio/Stereos, 
Industrial and Professional Electronic Equipment 
manufactured in Asia. 


Available in large or small quantities, the extensive 
availability includes over 2,000 items from 
Japan's leading original manufacturers — Sanyo, 
Toshiba, Hitachi, NEC, Toyo, Matsushita, Sony 
Sanken, Oki, Fujitsu, etc. 


Items ex stock will be despatched within 48 hours; 
items not immediately available will be ordered ex 
Japan by Air Mail delivery and should be received 
within max. 4-6 weeks. 


CUT OUT THIS PAGE AND KEEP FOR FUTURE REFERENCE 

Due to advertising lead times and international exchange rate fluctuations, prices are subject to change 

without notme. a 


2SA 493.... 
2SA 495.... 
2SA 496 


2SA 676.... 
2SA 683.... 
2SA 664 
2SA 697.... 
2SA 705- 
2SA 706 .... 
2SA715 .... 
2SA 719 .. 
2SA 725. 
2SA 733.... 
2SA 740 .... 


.0.66 2SB529 

. 7.00 2SB536 

. 3.91 2SC372. 

.0.76 2SC 360. 

.0 44 2SC403 

1 24 2SC 458 
1 30 2SC461 
...0.52 2SC495 
...0.40 2SC4S 


1 30 2SC840.3.11 2SC 

.1.70 2SC867.12.07 2SC 

0 32 2SC897.5 48 2SC 

...0.39 2SC 


.3.44 : 


C 509 


.3.92 2SC535. 

.1 28 2SC 536. 

.0.64 2SC 538 


.2.12 2SC712. 

.1.37 2SC730. 

.0 56 2SC732. 


0.61 2SC933 
0 40 2SC945 

.042 2SC959 

0.83 2SC960 
1 08 2SC973... 


...1.34 2SC 

.0.61 2SC 

.1.20 2SC 

.0.61 2SC 

4 90 2SC 
... 0.39 2SC 


I 2SC735. 

" * C 738. 




.0 52 2SC 74 

0.52 2SC 756.... 

.0.66 2SC 772 . .. 

.2.10 2SC 784 ... 

4 56 2SC789.... 
-2.12 2SC799 — 
...1.51 2SC815... 

1 58 2SC828 
...1.70 2SC 829 
.1.84 2SC839 


’ 2SC 
0.39 2SC 


. 9.89 2SC 

. 0.73 2SC 

0.30 2SC 

. 0.32 2SC 

.040 2SC 


.0.43 2SC 

.0.28 2SC 

.2.32 2SC 

.2 72 2SC 

.32.20 2SC 

2 72 2SC 

.0.46 2SC 

.1636 2SC 


12.65 2SC 

.1 65 2SC 

.1.65 2SC 

.1.42 2SC 


.2.12 2SC 2091... 

7.59 2SC2092. 
0.37 2SD 198 


. 4.97 2SD330 

1.54 2SD350 
1 58 2SD358. 
...2.95 2SD359 
0.86 2SD360. 
...1.17 2SD361 
...0.88 2SD380 


2.36 2SK 19. 

.0 49 2SK30A. 

.0.37 2SK40. 


.2 22 HA1156W. 

1 34 HA1199 

. .170 HA1306W. 

.9.66 HA1322. 

.1.75 HA1342AR.... 

0 98 HA1452W. 

1.10 SAS560S. 

158 SAS570S . 

12 65 TBA810SH. 

.6 56 M5115AP. 

168 M5152L. 

2 36 M5153P 

1 88 M51513L. 

.0.90 M51515L. 

.0 90 M51841P 

103 M5320P 

.1.12 M53273P. 

. 2.08 M53274P 

.1 89 M53393P 

. 3.54 UPC554C. 

.4.14 UPC574J. 

. 3.66 UPC575C2 . 

3 78 UPC1009C. 


P»r! r p^» er 2 2 H 5 H eS !i| 0 pe "' ent -°'?; ,ess 15 percent- over $100, less 20 percent- over $250, less 25 percent. 

Pack, Post and Handling Charge — $2 all orders. All enquiries must include SAE for fast reply. 


-3.54 UPC1028H.. . 
-7.59 UPC1156H. .. 
-6 90 TA7045M 

.3.30 TA7074P. 

.3.54 TA7120P. 

.9.78 TA7200P. 

4.26 TA7201P. 

. 9 66 TA7202P 

3 68 TA7203P 

.4.26 TA7204P. 

5.02 TA7205P 

3.54 TA7214P. 

3.84 TA7222P 

-4.44 TA7310P. 

-5.02 LAI 201 . 

4 58 LA3300. 

-2.90 LA3301. 

-5.32 LA3350 
.5.32 LA4030P 

.4.14 LA4031P. 

7.59 LA4032P. 

.2.08 LA4050P 
-8.40 LA4051P. 

3 54 LA4400. 

6.67 LA4430. 

.3.30 STK011 . 

.103 STK015 . 

184 STK016. 

184 STK024 

.5.98 STK433. 

.2.95 STK439 

.1.61 MB3705. 

2.79 MB3708. 

6 00 MB3712 

4.03 MB3713. 

.3.11 PLL02AG 

SG613 . 


icmiconoucTOR impoim ig> 


P.O. BOX 43, NSW 


CROYDON 2132 
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KNOCK DOWN FURNITURE UNIT 

Size: L.1210mm D.395mm H.670mm 
Top Quality with adjustable bottom shelves. 
Normal Price $139 our Special Price $85 
Colour: Walnut 

Freight anywhere in Australia $5 _ 

Deitron 4 Channel Tuner/Amplifier 

10 watts R.M.S. each Channel 
AM/FM/FM Stereo Tuner incorporated. 

Only $239 Full Warranty 
Model DQA-4010. 

Freight anywhere in Australia $5 


CLEARANCE SALE ON GARRARD 
TURNTABLES 

BY MAIL ORDER 

CC-10: Rim Drive Chassis Only w/Ceramic Cart. $15 

6200: Rim Drive Chassis Only No Cartridge.$20 

65B: Rim Drive Chassis Only No Cartridge.$35 

GT-55: Full Auto Belt Drive w/Shure 756S Cart. $260 

DD-75: Direct Drive w/Shure 756S Cart.$250 

N.B. GT-55 and DD-75 come complete in base and lid 
fully imported. 

Please add $2 for freight on CC-10,6200 and 65B and 
L $5 freight on GT-55 and DD-75. 
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COMPONENTS SPECIALS — 
ALL BRAND NEW 

Valve Tuners Black/White.$2.50 ea 

Transistor Tuners Bl/Wh.$5.00 ea 

11” Picture Tubes Bl/Wh.$12 ea 

Yoke for above.•■••55 ea 

3x4 T.V. Speaker.$1.50 ea 

Dual Base and Lid.■••■518 ea 

Garrard Base and Lid.$18.00 ea 

B.S.R. Base and Lid.$18 ea. 

C6MR 6” Midrange Speaker.$8. ea 

8” Goodmans Speaker.$10 ea. 

6" Goodmans Speaker.$6. ea 

DT3 Goodmans Dome Tweeter...$9 ea. 

5” Philips Midrange.$9 ea. 

N.B. All above freight free anywhere in 
Australia. 
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Project 812 


WHEEL OF 
FORTIME 

Take a gamble on this project. 


ELECTRONIC BLACKJACK machines, 
pinball tables with an MPU at their centre 
- the world of electronics has a lot to 
answer for. Is nothing sacred? 

The answer to that last question as 
far as we at ETI are concerned is not a 
lot. We've taken the liberty of implemen¬ 
ting that traditional fairground attrac¬ 
tion, the Wheel Of Fortune, in our own 
electronic fashion. The game usually 
features a large wooden wheel and 
ratchet arrangement, the stall either 
accepting bets on which of the ten 
numbers will be used the pointer when 
the wheel stops, or perhaps, suggesting 
that a message under the pointer will 
give an indication of what the future 
holds in store for you - you will meet 
a tall dark stranger, you will marry young 
and 2.4 mortages, etc. 

Cross My Palm 

Our game accurately mimics the real 
thing, the circle of LEDs similating the 
spin of the Wheel getting under way as a 
pair of touch contacts are crossed with 
your palm (or more likely finger). The 
movement of the LEDs will then slow 
down to what seems an excrutiatingly 
slow speed until it finally stops. All 
this visual activity is at the same time 
accompanied by a clicking sound that 
simulates the ratchet sound of the real 
game. 

It's easy to become a trifle blase 
about electrical games, particularly in 
the face of the never ending stream of 
things that we see in the shops at 
present, but even the most hardened 
people, and we've got some fairly 
hardened people here at ETI, found the 
Wheel of Fortune to be fun. If you start 
thinking about building it now it might 
just get finished for Christmas. 




START 


ETI 812 



ON EARPHONE 
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WHEEL OF FORTUHE 



THE Wheel of Fortune circuit can be 
broken down into a number of distinct 
sections; the display circuitry, an audio 
stage, a VCO, and a touch senstiive/ 
monostable configuration. 

In the “off” state R1 holds the input 
of ICla high and hence the output of this 
gate, wired as an inverter, is low and Cl is 
discharged. Bridging the touch contacts 
causes the gate’s output to go high and Cl 
to be charged up via Dl, When the finger 
is removed from the touch contacts and 
the output of ICla returns low, Cl is 
prevented from discharging into this gate 
as Dl is now reverse biased, instead 
Cl discharges slowly via R2. 

The VCO is formed by the components 
associated with IClb, c and d. The circuit 
in fact generates a series of constant 
duration negative going pulses separated 
by “spaces” whose duration can be varied 
by the control voltage. 


HOW IT WORKS-ETI 812 


When the control voltage (the voltage 
on Cl) is below a threshold level that is 
equal to half supply voltage the circuit will 
not oscillate. If we now assume that the 
voltage on Cl rises to supply, as would be 
the case when the touch contacts are 
bridged, C2 will start to charge up. The 
voltage across C2 is applied, via R4, to the 
schmitt trigger formed by ICla and b. As 
the voltage applied to the schmitt crosses 
its upper switching threshold the output 
of ICld, which inverts and buffers the 
schmitt’s output, will go low. This will 
cause C2 to be rapidly discharged via the 
relatively low impedance path offered by 
R6 and D2. As the voltage on C2 crosses 
the lower threshold of the schmitt the 
output of ICld returns high and C2 once 
more begins to charge. The time taken for 
the voltage on C2 to reach the schmitt’s 
trigger point is dependent on the voltage 
across Cl. Thus when the voltage on Cl is 
large, C2 quickly reaches the trigger point 
and the VCO produces a high frequency. 


this frequency reducing as the voltage of 
Cl falls. 

The output from the VCO is fed both 
to IC3 to drive the ring of LEDs and to 
IC2a, b and c to produce the audio 
output 

The crystal earpiece that provides the 
“clicking” is driven from a bridge circuit. 
This effectively doubles the voltage 
applied to the transducer and hence, from 
P = V 2 /R, quadrouples the audio output. 

The LEDs driven by IC3 have their 
cathodes connected via R7, to the output 
of IC2d. The output of this gate will 
normally be high, going low when the 
voltage on Cl is above half supply. As IC3 
outputs are active high the display is thus 
enabled for a period of time that is slightly 
longer than the duration of the VCO’s 
oscillation. 

C3 and C4 are included to decouple 
the supply while C5 is needed to prevent 
any RF interference affecting the circuit’s 
operation. 
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Project 812 



Fig. 2. Component overlay of the Wheel of Fortune. 


CRYSTAL 

EARPIECE 




PARTS LIST-ETI 812 

Semiconductors 

Resistors 

R1 . . . . 
R2 . . . . 

all %W 5% 

. . 2M2 

Capacitors 


IC1.2.401 IB 

IC3.4017B 

D1,2.IN914 or similar 

LED1- 

R3 . . . . 


Cl. .... , 

. . 100m 16 VW 

LED 10. . . .TIL 209 or similar 

R4 . . . . 

..470k 

C2. 

. . iM 16 VW 

R5 . . . . 

. . 4M7 

C3. 

. . 22m 16 VW 

Miscellaneous 

R6 . . . . 


C4. 

. . lOOn Ceramic 

9V battery and clip, crystal earpiece. 



C5. 

. . In Ceramic 

miniature jack socket, box to suit, pcb. 


Electronics Today International - December 1978 


75 









































Project 812 



None of the components used in the 
Wheel of Fortune game should prove 
hard to find as most will be stock items 
in many component shops. Make sure 
that the tantalum capacitors specified 
for Cl, 2 and 3 are used as the circuit 
makes use of the low leakage character¬ 
istics of these components. 


Construction 

Start by mounting all the components 
on the PCB with the exception of the 
LEDs. Pay attention to the orientation 
of the polarity sensitive devices and, for 
choice, mount the ICs in sockets. 

The touch contacts formed by two 
drawing pins are glued to the front 
panel. When the case has been prepared, 
place, but do not solder, the LEDs into 
the PCB and offer them up to the case. 
Solder one lead of each LED. At this 
stage make sure that all the devices are 
properly seated, then solder the second 
lead. 

That about completes the con¬ 
struction, just connect up to a battery 
and place your bets. 


Home Computer Show 
Box Hill Town Hall 
Box Hill 
Victori a 

9th-10th December 
ETI will be there 1 
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Ills lor KIDS! 


Project kits for the beginner 

Completely safe - battery operated* - no mains connection 


A. Electric organ.$5.60 

B. Electronic flasher.$4.50 

C. Electronic sound switch.$4.50 

D. Electronic touch switch.$4.50 

E. Electronic decision maker.$4.50 

F. Electronic sleeping bell.$4.50 

G. Electronic magic touch.$4.50 


H. Electronic water alarm.$4.50 

I. Photo Electric switch.$4.50 

J. Electronic singing bird.$4.50 

K. Morse code practice set.$4.90 

L. Electronic siren.$4.50 

M. Electronic water purity tester.$4.50 

N. Transistor radio.$4.50 


O. Electronic metronome.$4.50 

P. Ammeter/voltmeter.$4.50 

Q. Electronic Timer.$4.50 

R. Electronic mosquito repeller.$4.50 

S. Electronic police car siren.$4.90 

T. Electronic fan and colour wheel.$4.50 

U. Watch kit, 5 functions.$11.50 


KIT BITS DEALERS: 


See July or August 78 ETI for full details. 


NSW: Electrocraft Pty. Ltd., Whiting St, Artarmon. Kits Sets Aust., Pittwater Rd., Dee Why 
Gordon Toy Shop, Moree St, Gordon. Edmunds Moir & Co, 186 Parry St, Newcastle, and 94 Manning St, 
Taree Madjenk Electronics, 5.246 Princes Hwy, Dapto Lindfield Electrical Pacific Hwy, Lindfield. Bergs 
Hobbies, 223 Church St, Parramatta. Allied Communications, 2 Lockinvar Place, Hornsby. Kurri 
Electronics, Kurri Kurri. Unique Electronics, 383 Merrylands Rd, Merrylands. Manly Toy World, Shop 5,74 
The Corso, Manly. Lloyds Hobby Centre, 24 Railway Ave, Liverpool. Custom Communications, Orchardfield 
St, Yennora. C.B. Centre, The Corso, Manly. Red Ballon Toy World, 192 Barru Ave, Griffith. The Toy Box, 
Florence St, Hornsby. In Electronics & Co, 84 Ramsey St, Haberfieid. Bladen Brooke Electronics, 111 
Bridge St, West Tamworth. Sale by Junk, 282 The Entrance Rd, Erina. Sheridan Electronics, 166 Redfern 
St, Redfern. Sprint Electronics, 167 Forest Rd, Hurstville. Go Electronics, Hotel Car Park, Bexley 


VIC. DISTRIBUTOR: 

Stotts Technical Services, 159 Flinders Lane. 

Melbourne. 

OLD: 

St. Lucia Electronics, 9 Young St, Southport. 
Mitchell Radio Co, 59 Albion St, Albion. 

STH. AUST. DISTRIBUTOR: 

International Communications Systems, 77 
Dale St, Port Adelaide. 

TASMANIAN DISTRIBUTOR: 

Tasmanian HI-FI Co, 87A Brisbane St, Launces¬ 
ton. 


KIT BITS 

J To: KIT BITS, 110 Rosemead Rd, Hornsby, NSW. 2077 

| Please send me Kit/s. 

110 Rosemead Road, 

J 1 enclose Cheque/postal note for $.plus 50 c p&p. 

HORNSBY. NSW. 2077. 

j NAME. 

Phone (02) 476-3975. 

| ADDRESS. 

Trade enquiries welcome. 



Electronics Today International - December 1978 


77 








































ETI datasheet 


NATIONAL 

LM324 


The LM124 series op amps operate with 
only a single power supply and have 
true-differential inputs. They remain in 
the linear mode with an input common¬ 
mode voltage of 0 V DC . 


Precautions should be taken to insure 
that the power supply for the integrated 
circuit never becomes reversed in 
polarity. 


electrical characteristics <v + = +5.ovdc 



LM324 


PARAMETER 

CONDITIONS 

MIN TYP MAX 

UNIIS 

Input Offset Voltage 

T A * 25°C 

±2 ±7 

mVoc 

Input Bias Current 

l|N(+l or 'IN(-). t A “ 25°C 

45 250 

nA 0 C 

Input Offset Current 

|in(+)->inh.Ta-»°c 

±5 ±50 

nA 0 C 

Input Common-Mode 

V + = 30 Voc. TA = 25°C 

0 V+-1.5 

VQC 

Voltage Range 




Supply Current 

RL - “. V C C * 30V. (LM2902 V C C - 26VI 

1.5 3 

mAoc 


R L = 00 On All Op Amps 

0.7 1 2 

mAoC 


Over Full Temperature Range 




T A - 25° C 


mA D c 

Large Signal Voltage 

V + - 15 Voc (Pot Large V 0 Swing) 

25 100 

V/mV 

Gain 

R L >2kn.TA = 25' , C 



Output Voltage Swing 

R L = 2 k«. T A - 25°C (LM2902 R| £ 10 kOI 

0 V + -1.5 

VDC 

Common-Mode 

DC. T A - 25°C 

65 70 

dB 

Rejection Ratio 




Power Supply 

DC. T A • 25°C 

65 100 

dB 





Amplifier-to-Amplifier 

f - 1 kHz to 20 kHz. T A - 25°C 

-120 

dB 

Coupling 

(Input Referred) 



Output Current 




Source 

V|N*-> Vdc.Vin'-OVdc. 

20 40 

mAoc 


V + = 15 Voc. 7 A ~ 25°C 



Sink 

V|N~ * 1 VDC. VlN * 0 VDC. 

10 20 

mAoc 


V + =15Vdc.T A -25°C 




V|N~ * 1 VqC. V|N + -0 V D C. 

12 50 

aAqc 


T A - 25°C, V 0 * 200 mVoC 



Short Circuit to Ground 

T A *25°C 

40 60 

mAoc 

Input Offset Voltage 


±9 

mVoc 

Input Offset Voltage 

R S *on 

7 

pV/°C 

Drift 




Input Offset Current 

l|N(+l “ 'IN(-) 

+ 150 

nAoC 

Input Offset Current 


10 

PADC/°C 





Input Bias Current 

l|N(+) orllN(-) 

40 500 

"AoC 

Input Common Mode 

V + -30VoC 

0 V + -2 

voc 





Large Signal Voltage 

V + - +15 Vqc (Pot Large Vo Swing) 

15 

V/mV 

Gain 

RL>2kfi 



Output Voltage Swing 




V 0 H 

V* - +30 V D C. RL * 2 

26 

VQC 


R L > lOkfi 

27 28 

Vdc 

V 0 L 

V + -5V D C. RL<>0k« 

5 20 

mV DC 

Output Current 




Source 

V|N + - +1 VOC. VlN * 0 V D C. V* - 15 VqC 

10 20 

mA 

Sink 

VlN = +1 VQC. V|N + = 0 VQC. V + - 15 V D C 

5 8 

mA 

Differential Input 


v + 

vdc 

Voltage 





Large differential inputs voltages can be 
easily accomodated and, as input dif¬ 
ferential voltage protection diodes are 
not needed, no large input currents 
result from large differential input vol¬ 
tages. The differential input voltage may 
be larger than V + without damaging 
the device. Protection should be provided 
to prevent the input voltages from going 
negative more than -0.3 V DC (at25°C). 
An input clamp diode with a resistor to 
the 1C input terminal can be used. 


To reduce the power supply current 
drain, the amplifiers have a class A out¬ 
put stage for small signal levels which 
converts to class B in a large signal mode. 
This allows the amplifiers to both 
source and sink large output currents. 
Therefore both NPN and PNP external 
current boost transistors can be used to 
extend the power capability of the basic 
amplifiers. 

For ac applications, where the load is 


connection diagram 



schematic diagram (Each Ampiifii 
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capacitively coupled to the output of 
the amplifier, a resistor should be used, 
from the output of the amplifier to 
ground to increase the class A bias 
current and prevent crossover distortion. 
Where the load is directly coupled, as in 
dc applications, there is no crossover 
distortion. 

Large closed loop gains or resistive 


isolation should be used if load capacit¬ 
ances over 50 pF must be driven by the 
amplifier. 

Output short circuits either to ground 
or to the positive power supply should 
be of short time duration. Putting direct 
short-circuits on more than one amplifier 
at a time will increase the total 1C 


power dissipation to destructive levels, 
if not properly protected with external 
dissipation limiting resistors in series 
with the output leads of the amplifiers. 

Introducing a pseudo-ground (a bias 
voltage reference of V + /2) will allow 
operation above and below this value in 
single power supply systems. 




Voltaga Follower Pulsa 


/ 

\ 


iVoc" 

t 


\ - 





y 
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QUICK 


BE THE FIRST IN YOUR 
STREET WITH. . . . 



This would have to be the most futuristic concept in 
home entertainment ever devised! Not just another 
TV video game but a complete computerised home 
entertainment centre that employs the latest in elec¬ 
tronic technology. Just imagine - as new games are 
devised you simply plug them into the master console 
for new dimensions of fun and education. The computer 
console is supplied with two multi-directional hand 
controllers and bas two built-in games (Tennis and Foot¬ 
ball). For the more adventurous, plug-in any of the 16 
fabulous cartridges available separately and listed below 
(many game cartridges have two games or more!) for 
hours of colourful fun, learning and skill. Imagine you 
and your family playing Math games, trying to sink an 
enemy submarine, shooting the Red Baron out of the 
sky and even painting - become an electronic artist! 

The console simply plugs into the aerial socket on your 
TV and gives all games in glorious colour (if used with 
a colour TV) plus realistic sound effects from your very 
own TV set! 

Includes AC adaptor, two built- 
in games (Tennis and Football) 
plus a games cartridge with 
“*- ights and Crosses ready to 

Cat. X-1200 


BLACKJACK Cat. X-1201 

” 10 games available - you play the TV (the bank) 

^SeWt^OX** 30 try and break t c e t b *X l 1203 
Two games - Desert Fox where you try and destroy 
the other tank without being destroyed and Shooting 

MAZI^ * the e,ectroniC rifle a< * ains ^ cl t ea ^ j 204*' 

Four great games - Maze, Jailbreak, Blind-man's-bluff, 
~"*?SE r BALL. Zer * 9ames that wm your^skJH. 

jUjeskHls and thrills of the league^- foM^wo players. 

10 games - for one player the Red Baron is after you, 
in the other, two players shoot it out in the sky. 

SPACE WAb Cat. x-1207 

Laser beams streak towards you - can you outrace and 

Ma¥h quiz'?" 5 ,r ° m ° g,e ' SPaC cat . X-1208 
- .on and subtraction by using your TV screen 

Multiplication and division - teach yourself and the kids. 


Maze 

PINBALL CHALLENGE Cat. X-1217 

Remove different coloured walls of bricks to become 

BACKGAMMON Cat. X.1213 

All the rules programmed into the cartridge - so no 
cheating - also has Acey Duecy a variation on Backgammt 
^ORPEDO^A^Y ^ po ^ jb|e p, u* Rob^ot^War try and 

Dodge*a vJryina number of balls to win this game. 
MEMORY MATCH Cat. X-1215 

Numbers are exposed then disappear try and remember 
where they are to win this game. 

MAGIC NUMBERS Cat. X 1210 

Guess the right digits in the right place • race the 

DR C AG WaC^E^ BO,n,S ' Cat. x-1212 

Don't eat dust, stomp on the accelerator and beat your 


/IP QDIIRMC 399 Lonsdale Street, MELBOURNE. Ph. 67 9834 APPROVED APPLICANTS ONLY 
/ItLDUUnlMC 656 B[|dge Road R(CHM0ND p h 42-I6I4 Many line:available from the 

BRISBANE 166 Logan Road, BURANDA. Ph. 391 6233 DickSmnh ElacnonicsCanirasat 

ADELAIDE 203 Wright Street, ADELAIDE. Ph. 212 1962 Tm IT */ lj j 


MAILORDERS P.0. Box 747, Crows Nest, N.S.W. 2065. Post and packing extra. 



























Project 490 —-- 

audio 

compressor 

Increase your talk power with this circuit. 



THE HUMAN VOICE, being expressive 
at its best, varies considerably in level, 
even when one is speaking in a normal 
conversational voice. The peaks are 
considerably higher than the lower levels, 
which can give rise to problems when 
the speech waveform is being modulated 
onto a carrier by a transmitter. For 
example, if the mic gain control is set so 
that the peaks are just giving 100% mod¬ 
ulation, then soft sounds can barely be 
heard whereas if the gain is turned up to 
give a higher level on vowel sounds, etc., 
then plosives (p-sounds) wjll give over¬ 
modulation and consequent splattering 
and poor speech quality. 

A higher ratio of average power to 
peak voltage can be achieved by several 
methods, including compression or 
clipping of the audio signal and 
compression or clipping of the radio 
frequency signal. Radio frequency com¬ 
pression or ALC (automatic level 
control) is often used in the final stages 
of SSB transmitters. 

Radio frequency clipping is the most 
effective method of increasing the 
average power; however it requires 
complex circuitry, since it is necessary 
to generate an SSB signal, clip, and then 
insert this signal into the transmitter 
IF chain. 

Almost as effective as RF clipping 
is a combination of audio compression, 
clipping and filtering, which is relatively 
simple and can realise an improvement 
in signal to noise ratio of up to 5 dB 
on weak signals. 

Compression 

When speaking into a microphone it is 
desirable to keep the voice level as 
constant as possible. This can be 


quite difficult as any change in the 
distance to the microphone will cause a 
drastic change in its output. To over¬ 
come this a variable gain amplifier 
can be used which senses the average 
speech level and adjusts its gain 
accordingly for a constant output 
voltage. The compressor operates with a 
fast attack (gain reduction) and a slow 
decay (gain increase), to quickly 
respond to the voice while remaining at 
this level to prevent amplification of 
background noise during speech pauses. 

Clipping 

The average power contained in a 


speech waveform is quite low compared 
to the peak voltage, and much less than 
the average power of a sine wave of the 
same amplitude. If the low energy high 
voltage peaks are cut off at a preset level 
the remaining signal can be increased 
without overdriving the transmitter. 

The average power is therefore increased. 
Clipping will slightly change the sound 
of the voice but will increase the 
intelligibility of a weak signal, as well as 
preventing the transmitter from being 
overdriven by limiting the maximum 
signal voltage. 
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Fig. 1. Circuit of the Audio 
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Project 490 



Fig. 2. Component overlay of the Audio Processor. Note the FtF chock 
and capacitor mounted between the PCB and input socket. 




PARTS LIST-ETI 490 



Potentiometers 

Semiconductors 


. 10k 

RV1 . . . 

. 47k lin mini trimpot 

Q1.BC549 or sim 



RV2 . . . 

. 1M lin mini trimpot 

Q2.2N5485 FET 

R3 . . . . 

. Ik 

RV3 . . . 

. 100n lin mini trimpot 

IC1.LM324N 

R4, 5 . . . 
R6 . . . . 

. 100k 
,68k 

Capacitors 


D1-D6. . . 1N914 or sim 

R7 . . . . 

,47k 

Cl. 

. Ip 16 VW electro 

LED1. ... Red LED 

R8 . . . . 

. Ik 

C2, 3 . . . 

. lOOn greencap 


R9, 10 . . 

. 10k 

C4. 

. 33m 16 VW electro 

Miscellaneous 

R11. . . . 

. Ik 

C5. 

. lOOn Ceramic 

RFC1. . . .ImH or higher Radio 

R12. . . . 

. 10k 

C6. 

,lM 16 VW electro 

Frequency Chock 

R13. . . . 

. Ik 

C7. 

. 10m 16 VW electro 

SW1.SPST miniature toggle 

R14. . . . 

,270k 

C8,9 . . . 

,100n greencap 

Metal box to suit, 9V battery and holder, 

R15. . . . 

. Ik 

C10-C12 

. 1m 16 VW electro 

microphone plug and socket to suit. 

R16,17 . 

. 100k 

C13. . . . 

. 1 n greencap 

length multi wire shielded cable. 

R18. . . . 

. 1M 

C14. . . . 



R19,20 . 

. 18k 

C15. . . . 

,4m 7 16 VW electro 


R21. . . . 

, . Ik 

C16. . . . 

. 1 n ceramic 



ETI Staff Vacancy 


We are looking for someone to work on 
ETI’s project development staff. 
Applicants must be capable of, firstly, 
designing and breadboarding prototype 
circuits, and secondly, converting the 
proven circuits into well-built finished 
projects of the high standard necessary 
for publication. 

Skills required include a good 
standard of workmanship, both 
electronically and mechanically. Ability 


to design pc boards would be an 
advantage, though limited experience in 
this area should not deter candidates 
from applying. A strong background in 
digital electronics is essential. 

The majority of work is design and 
construction, but it will be necessary 
to liase with other editorial staff in 
the presentation of the magazine project 
article. 

The job is in our project development 


lab at Rushcutters Bay. Salary will 
depend upon experience and ability, 
but will be in the region of $12 000. 

For further information phone Phil 
Wait on (02) 33 4282, or write, enclosing 
a complete resume, to Staff Vacancy, 
Electronics Today International, 15 
Boundary Street, Rushcutters Bay, 
NSW 2011. 
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TASMAN ELECTRONICS 

^ 12 VICTORIA STREET, COBURG 3058 Ph. (03) 354-5062 

Open Mon - Thurs. 9.00 - 5.30pm. Fri. 9am - 9pm. Sat. 9am - 12.00 noon 
Mail orders — please add 70c minimum post and pack. 


74LS20.28 

74LS21.28 

74LS27.28 

74LS28.35 


BC559 . . 
BC139 . . 
BD140 . . 


. 50 


MP102.. 

MJ2955 . 80 

TIP31.89 

TIP31C.69 

TIP32C.72 

2N2219.45 

ZN2646 . 1.15 

2N2647 . 1.15 

2N2904 . 50 

2N2905 . 50 

2N2905A.50 


. ... 50 


2N3053 . 50 

2N3054 . 1.15 

2N3000 . 75 

2N3702 . 29 

2N3740 . 1.70 

2N3904 . 29 


2N4037 . 1.30 

2N4231 . 98 

2N4234 . 1.80 


74LS78.. 

74LS85.1.20 

74LS86.48 

74LS90.70 

74LS92.1.10 

74LS93.80 

74LS95.1.00 

74LS109.45 

74LS113.50 

74LS114.50 

74LS125.70 

74 LSI 33.30 

74LS138.1.30 

74LS151.1.15 

74LS157.75 

74LS160.90 

74LS163.1.15 

74LS164.155 

74LS169.1.50 

74 LS174.70 

74LS175.85 

74LS190.1.25 


2N5871 . 1.50 

2N5872 . 2.00 

2N5873 . 1 50 

2N5874 . 1.65 

2N6124.90 

2N6126.1.10 

2N6129.1.30 

2N6130.1.45 


2N6134.1.60 

PN2222A.25 

PN3565 . 18 


PN3641 . 

PN3642 . 20 

PN3643 . 20 

PN3644 . 22 

PI^I3645 . 22 

PN3646 . 22 

PN3693 . 29 

PN3694 . 29 

PN4121.35 

PN4248 . 22 


• 74LS 

74LS00.25 

74LS01.28 

74LS02.25 

74LS03.25 

74LS04.30 

74LS05.30 

74LS08.25 


4023 . 

4024 . 

4025 . 
4027 . 


74LSH."as 


4053 

4068 

4071 

4072 

4076 

4077 
3078 

3081 

3082 

4511 

4518 

4520 

4528 

4553 


74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C48 

74C73 

74C76 

74C90 

74C93 

74C175 


74LS193.1.10 

74 LSI 94.1.95 

74LS195.1.00 

74LS196.1.30 

74LS197.1.35 


74LS253. 80 

74LS257 . . :. 70 

74LS259.3.20 

74LS279. 55 

74LS290.1.15 

74LS365. 70 

74LS366. 70 

74LS367. 70 

74LS368. 65 


7409 . 

7410 . 

7413 . 

7414 . 
7416 . 

7420 . 

7421 . 

7422 . 

7426 . 

7427 . 
7430 . 
7432 . 
7437 . 
7440 . 
7442 . 

7447 . 

7448 . 


1.30 7460 . 


74121 

74132 

74151 

74153 

74154 
74160 


MCT2. . . . 
FND357 c/c 
LED-RED . 


• VOLT. REGS. 


C106YI.39 

C106DI.62 

C103YY.99 

• ELECTROLYTICS 
PCB TYPE 

6.3V. 470uf.20 


78CB.! i . 2.3 


• DIODES 

0A90.15 

0A91.15 

IN4002.8 

IN4004.8 

IN4007. 16 

IN5404. 35 

IN4148.6 

W02 BRIDGE.90 

VM48DIL BRIDGE . 1.25 

IN3493. 1.70 

IN3493R.1.70 


• ZENERS 

BZX79 Series.19 


640uf.42 

lOOOuf.37 

2500uf.62 


25uf .... 

lOOuf.. 

220uf.24 

330uf.24 

470uf.32 

lOOOuf.48 

35V. 2.2uf.8 

3.3uf.8 

lOuf.11 

lOOuf.18 

220uf.21 

lOOOuf.53 

2000uf.71 

2200uf.88 

50V. 0.4 7uf.8 

2.2uf.8 


• RESISTORS 

>/2 WATT 

E24 VALUES . . . 
1 WATT 

E12 VALUES . . . 
5 WATT W/W . . . 
MINIATURE 
PRESETS, ALL. . 
MINIATURE 
TRIMPOTS, ALL. 


22uf . 
33uf 


220uf.23 


63V. 0.47uf ! 


TL080 . 
TL081 . 
TL082 . 


Other lines in stock include:- Battery chargers and adaptors, instrument cases and boxes wire and 
and T V , f ads . — , sockets - dmm’s, potentiometers, switches, stylii, transformers, 

etc, etc. We are dealers for AIWA quality products. 
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PM/RM SERIES PANEL METERS 


LARGEST RANGE OF PANEL METERS AVAILABLE! 


PM-4 4 digits 


RM-351 3V2 digits 


PM-350 3V 2 digits PM-351 3Vz digits 



Features: 

• MOS/LSI Construction. 

• Smallest package available anywhere 
(Less than 1” high). 

s Lowest power rei ' 
than 0.8 watts. 

• Reliability enhanced by burn-in at 
elevated temperature. 

t Multiple ranges, ± IV to ± 1000V 
F.S. (± 0.1 V range optional on PM-3 
& PM-4). 

• No zero adjustment. 


Features: 

• MOS/LSI construction. 

1 Fits DIN or NEMA cutouts, 
t Urge 0.6" LCD or 0.5” LED display. 

• No zero adjustment. 

• Input voltage protection. 

• Plug-in range change capability. 

• Programmable decimal. 

« Overload indication. 

« Automatic polarity. 

• 0.2V, 2V, 20V, 200V or 1000V range. 


m 


Trade enquiries welcome 

NON LINEAR SYSTEMS. (AUST) PTY LTD 

61 Lothian St, W. Melbourne, Vic. 3015. 

Phone (03) 329-9951, 329-9377 


Features: 

1 MOS/LSI construction. 

• Less than 1” high. 

• Urge LCD or LED display, 
e Programmable decimal. 

• No zero adjustment, 
t Overload indication. 

• Low power requirement. 

• Display blanking. 

• Automatic polarity. 

e Input voltage protection. 

• 0.2V, 2V, 20V, 200V or 1000V range. 

DISTRIBUTED BY: 

Vic. Radio Parts, 329-7888. 

NSW. Radio Despatch, 211-0816. 

SA. Protronics, 51-4713. 

QLD. Electronic Components, 371-5677. 


THE ELECTRONICS CENTRE — NOW OPEN — 179 HOBSON ST, AUl 
The one-stop components sho p 

■S&CAB 




TORS LED! 

7SE_ 

CLOCI 


SWITCHES 
POTENTIOMETERS 
POWER SUPPLIES 
AERIALS 
MULTIMETERS 
SOLERING IRONS 
1C SOCKETS 


CABINETS 


PLUS — too many to list — all devices by NATIONAL TEXAS, FAIRCHILD. 

—: - -- — —— — 


_ lis with Gl AY-3-8550 plus joysticks. 

Battle with Gl AY-3-8710. £L\ 5^ 

railable, AY-3-8500, AY-3-8550, AY-3-8710 etc. 


HUGE RANGE OF KITS. 


————— 

Send for 0 

To: ORBIT—"” 


m 



UUIWI.VVI1 - VWIW 

- let there be light in yoi 

RADAR DETECTORS 
Super Orbit, built-up and kitsets. 


EE PRICE LIST (please include SAE) 
our ORBIT CATALOGUE — only $2.00. 

ICS LTD., PO Box 7176, Wellesley Street, AUCKLAND, 1. 
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Where should you start 
in your search for better sound? 


j/\ At the beginning. With a new 
[Xm. Audio-Technica Dual Magnet 
stereo phono cartridge. 

Our AT12XE, for instance. Tracking smoothly at 1 to l-% grams, depending on 
your record player, Delivers smooth, peak-free 
response from 15 Hz to 28,000 Hz (better than 
most speakers available). With a minimum 24 dB 
of honest stereo separation at important mid 
frequencies, and 18 dB minimum separation even 
at the standard high-frequency 10 kHz test 
point. At just $42.95 suggested list price, its 
an outstanding value in these days of inflated 
prices. Audio-Technica cartridges have been widely- 
acclaimed for their great sound, and for good reason. Our unique, patented* Dual 
Magnet construction provides separate magnetic system for each stereo channel. 

- —- A concept that insures excellent stereo separation, while 

lowering magnet mass. And the AT12XE features a tiny 
0.3 x 0.7-mil nude-mounted elliptical diamond stylus on 
a thin-wall cantilever to further reduce moving mass 
where it counts. £ach cartridge is individually assembled 
and tested to meet or exceed our rigid performance 
standards. As a result, the AT12XE is one of the great 
bargains of modern technology . . . and a significant 
head start toward more beautiful sound. Listen 
carefully at your Audio-Technica dealer’s today. 

Australian distributor: MAURICE CHAPMAN AUST. PTY. LTD. 

44 Dickson Ave, Artarmon. 2064. Tel: 438-3111 




audio technica 

INNOVATION PRECISION INTEGRITY 
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ESSSaa AUDIO FREQUENCY RESPONSE RECORDER LFR-5600 


The LFR-5600 is a frequency response recorder designed to graphically record frequency response, 
wow-flutter, drift, voltage and temperature parameters of audio equipment. 

The unit consists of two instruments: A pen recorder and audio sweep oscillator. The sweep oscillator 
may be used separately for direct reading of frequency response on an oscilloscope. 



APPLICATIONS: 

• Tape recorder/Cassette frequency & signal to noise ratio • Audio 
amplifier frequency response & signal to noise ratio • Cartridge frequency 
response • Wow-flutter & drift • Filter frequency response • Direct 
observation of low frequency response 
For further information contact:— 


FEATURES: 

• Automatic start circuitry allows easy 

measurement of tape recorder response. 

• Standard signal frequencies of 1 kHz and 333Hz 
(with less than 0.1 % distortion) may be selected 
for reel to reel or cassette recorder measurement. 

• Selectable 25dB, 50dB or linear scales. 

• Sweep oscillator output has 20dB and 40dB 
attenuation allowing high sensitivity 
measurements. 

• External signals may be used for response 
checks. 

• Meter may be used as sweep frequency indicator 
or input / output voltage indicator for voltage 
calibration. 

• Chart section may be used as a direct current 
recorder (10 mV/cm). 

• A slow speed range of 0.1 mm /cm allows long 
term drift measurements. 



• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841 
. MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711 
. AUCKLAND N.Z. 79-7781 • WELLINGTON N.Z. 698-272 


state of the art in audio monitoring 


[Clhromatec announces the TVD100 SERIES 
— MULTICHANNEL PEAK PROGRAM MONITORS 

AND REAL TIME SPECTRUM ANALYZERS 


(See front cover pic "Hi-Fi and Music, August 78) 



• Australian Designed and manufactured 

• Units display information on a standard PAL colour monitor 

e Coloured display with alphanumeric character labelling _. . . 

• Professional specifications: BBC Peak Program Response on up to 32 channels, Third octave 
filter set for Real Time Spectrum Analysis 

■ Many customer specified variations including a vanety of bar formats 

• Quality from around $3000 for each type, or around $5000 for combined Peak Program 
Monitor/Real Time Spectrum Analyzer (TV monitor not included) 


Brief Technical Specifications: 

t Logarithmic response — i.e. a linearized dB scale 

• Electronically generated graticule and character information 

• Standard R,G,B & Sync, outputs to a suitable monitor 

• Balanced audio inputs with or without transformers 

• Options include: Input bridging transformers; standard PAL colour encoder: 
on screen clock; pink noise generator; microphone input preamplifier; (the 
latter two for use with the Spectrum Analyzer), and others 


DESIGNED AND MANUFACTURED BY CHR0MATEC VIDEO PRODUCTS PTY.LTD. 3 Withers Ave., Mulgrave, Vic. 3170. Tel: (03) 546-2259 
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Project 593 


Colour 

Sequenier 

This unit interfaces with the ETI 592 Light Show Controller 
to give a rainbow sequence of colours. 


BY MIXING THE THREE primary 
colours in the right proportions any 
colour of the rainbow, including white, 
can be made. A good example of this is 
a colour TV set, which uses only red, 
green and blue phosphors. When creat¬ 
ing special effects with lights it is often 
desirable to have a colour which changes 
with time be it for a spot on a disco wall 
or lighting up a fountain. 

This unit allows three light dimmers 
(the ETI 592 is ideal) to be controlled 
in a preset sequence giving eight different 
colour mixes. The rate of change from 
one sequence to the next is also variable. 

Design Features 

When we first examined the different 
ways of designing this project we had 
the choice of a simple system using a 
multitude of potentiometers or one 
which uses digital techniques with a 
RAM and D-A converters. Due to the 
complexity of the digital approach we 
chose the simple analogue system. 

Construction 

This is simply a matter of following the 
component overlay in fig. 2. Note that 
the trimpots are staggered to allow 
adjustment or to allow the larger type 
to be used without interfering with the 
adjacent pot. 

Check the orientation of the ICs 
before soldering and solder the power 
supply rails first (especially for the 
CMOS ICs). 


SPECIFICATION 

- ETI 593 

Number of channels 

3 

Speed 

3 — 30 seconds per step 

Output Voltage 

0-+7V 

Power Supply 

T 12V @ 10mA 
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Project 593 



The unit consists of three identical 
channels controlled by a master selector. 
There are eight potentiometers associated 
with each channel which are used simply 
as voltage dividers. The 4051IC associated 
with each set of potentiometers is a one of 
eight analogue multiplexer which means 
that one of the potentiometer outputs will 
be connected through to the output of the 
IC (pin 3) depending on the binary code 


How It Works - ETI 593 

presented to the control inputs (pins 9,10 
and 11). 

The output from the 4051 is buffered 
by an op-amp with an RC network to give 
a slow change from one level to the next. 
The value of the capacitor can be reduced 
if the response is too slow. As the op-amp 
cannot swing to its supply rail a dropping 
resistor is used in series with the potentio¬ 
meters limiting the maximum voltage to 


the op-amps to 7 volts. 

The channel selection is done by IC1 
which is a dual 4 bit binary counter. We 
are only using it as a single 3 bit counter 
with the unused inputs terminated to the 
supply rails. This IC is clocked by the 555 
timer IC2 with the rate being determined 
by RV1. Again if the rate is wrong Cl can 
be changed in value. 


90 
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Colour Sequencer 



Fig. 2. The component overlay. 


PARTS LIST-EJI 593 

Resistors 

R1. 

R2.. 

R3-R5. . . . 
R6-R8. . . . 
R9-R11... 

all !4W, 5% 

. 10 Ok 
. 10k 
. 2k2 
. 100k 
. Ik 

Potentiometers 

RV1. 

RV2-RV25. 

. 1M trim 
. 25k trim 

Capacitors 

Cl. 

C2,3. 

C4-C6.... 

. 33 p 16 V electro 
. lOOn polyester 
. 33p 16 V electro 

Semiconductors 

IC1. 

IC2. 

IC3-IC5 . . . 
IC6. 

. 4520 counter 
. 555 timer 
. 4051 multiplexer 
. 324 quad op amp 

Miscellaneous 

PC board ETI 593 
single pole switch 


The power for the unit comes from 
an external supply. |f it is to be used 
with the ETI 592 dimmer power can be 
taken from that unit. Otherwise a supply 
giving a positive voltage of between 10 V 
and 15V (regulated) and a negative 
voltage of —2 V to —15 V is needed. 
Supply current on the positive supply is 


about 10mA while it is only about 3mA 
on the negative side. 

Setting Up 

Connect the unit up and switch on. On 
switching SW1 on the unit should 
sequence through its cycle. Stop the 
unit and check to see which potentio¬ 


meter in each bank controls the light. 
Adjust the level of the three dimmers to 
give the desired colour and intensity. 

Close the switch until the next stage 
is selected, open the switch, and adjust 
the next colour. Proceed until all eight 
stages of the sequence have been 
programed. 



MMinB 

HOLDS 
12 COPIES 
OF ETI 


Protect and file your back is¬ 
sues of Electronics Today with 
these attractive binders. Price 
$4.50 plus postage and pack¬ 
ing (90c NSW, $2.00 other 
states) 


Write enclosing cheque/postal note/money order fo 

SUBSCRIPTION DEPARTMENT, 

ELECTRONICS TODAY INTERNATIONAL, 

3rd Floor, 15 Boundary Street, 

Rushcutters Bay, NSW. 2011. 
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HERE 
IT IS! 

© 


THE AUSTRALIAN CB BOOK - it's the one 
Australian CBers have been waiting fori Compiled 
by the editor and staff of CB Australia, this book 
is the most important publication for CBers yet 
published in this country. We hope you come to 
regard it as the 'bible' of the Australian CB scene. 
It is backed by the technical expertise of its sister 
publication Electronics Today International. 

Author, Roger Harrison, is a freelance technical 
journalist with many years experience in electronics 
and communications. His highly regarded technical 
articles have been published world wide in several 
languages. 

Australian CB is written in a language that the 
ordinary person interested in CB can understand. 
Its 22 chapters cover virtually every aspect of CB 
in Australia, from how to read rig specs to how to 
install antennas to what UHF is all about. 

ON SALE NOW AT YOUR NEWSAGENT - $3.95 


Our latest project book. Simple Projects Vol 2 is a 
collection of the most popular of our simpler projects 
together in one convenient book. Contents include: — 
Induction balance metal detector, Train controller, 
Telephone bell extender, Photographic strobe, Transistor 
tester, Selecta-game, Touch switch, Code practice 
oscillator, Car alarm. Auto amp, Breakdown beacon, ETI 
mini-organ. Accentuated beat metronome, FM antenna. 
Look for Simple Projects Vol 2 - at your newsagents 
next month. Recommended retail price is $2.95 or you 
can order directly from Electronics Today, 15 Boundary 
Street, Rushcutters Bay. 2021. (Add 45 cents for post 
and packing). 
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SEMCON MICROCOMPUTERS 
PTY. LTD 



CRT INTERFACE 
CARD 

This powerful unit has been 
designed to efficiently in¬ 
terface the memory of ex¬ 
erciser compatible sys¬ 
tems directly to a CRT dis¬ 
play. It is software driven 
and with appropriate prog¬ 
ram can be made to emu¬ 
late the majority of func¬ 
tions of currently available 
intelligent terminals. 


« No page buffer—the card has a line buffer that is continuously refreshed from 
processor memory on a DMA basis; a) Phase 2 when CPU VMA is low, or, b) 
Phase one. This is completely transparent to the processor resulting in a 
flicker free display without halting or slowing processor. 

• Displays up to 32x2k pages simply by changing contents of 8 bit pace 
register. 

• Hardware scrolling controlled by scroll register. 

t Displays full 128 ASCII character set. (Control characters optional). 

• Inverse video (may be mixed with normal video). 

• Coarse graphics. 

• Link programmable character/line (48, 64, 80). 

• Link programmable lines/page (20, 22, 24). 

• Additional line at bottom of page for status information — uneffected by 
scrolling. 

• Dot rate controlled by phase locked loop — automatically adjusts to different 


FOR FURTHER INFORMATION ON THIS PRICE 

VERSATILE DEVICE PLUS ASSOCIATED C O Q R 

SOFTWARE PACKAGES SEND S.A.E. TO 5^00 
SEMCON. PLUS TAX 


Card cage/backplane 

• Designed for Motorola Cards. 

• Anodised Aluminium chassis, 
e Sturdy Construction. 

• Tin Plated Backplane. 

• Accommodates 8 cards. J74 


POWER SUPPLY 


1 plus 5V 5 amps. 

• ± 12V '/i amp. 

• - 5V % amp. 

• Designed to fit onto e 
Card Cage 


$149 


EDGE CONNECTORS 

43x2x0.156”, $8.50each. Eight for $59. S100 Connectors $8.50. 


8K/16K EPROM MODULE . 


..$135 


8K STATIC RAM 350 n.s. Kit now only $199 

Built $250. 3 


Semcon has several special offers for customers on our regular 
mailing lists. To join it, simply send S.A.E. together with name, 
address, occupation and, if you wish, details on your current system. 


Please add IS percent SIT to all prices 
SHOWROOM: 1 Chilvers Rd, Thornleigh, NSW. 2120. 

ORDER: PO Box 61, Pennant Hills. NSW. 2120. 

E: 848-0800. Add 15 percent S/T. P&P $1.50. Goods valued over $100 will 
be sent by courier, standard charges for freight and insurance, Syd. metro — 
$2.50, NSW country and interstate — $7.00 


Digital Wind Speed and 
Direction Indicator 



ID-1590E SPECIFICATIONS: Wind 
Speed: 0-99 in miles per hour, knots 
or kilometres per hour (choice of 
two). Response Threshold: 3 mph 
Accuracy ± 1 digit or ± 10%, 
whichever is greater. Direction 
Response Threshold: approx 2 mph. 

Power Requirement: 240V AC, 50 Hz. 

Outstanding accuracy and easy-to-read digital display make 
this kit a "must” for pilots, boaters—anyone whose activities 
are affected by the wind. Pick the two readout modes you want 
from the three available: miles or kilometres per hour, or knots 
Switches select mode and front-panel lights show which is in 
use. Incandescent bulbs mark the 8 principal compass points 
providing 16-point resolution. The transmitter boom clamps on 
to any 1" to 1 Vi" TV aerial mast and connects to the receiver 
with optional cable. 

Digital Indoor/Outdoor 
Thermometer 



KIT ID-1390AE-$97.00 

You’ll never have to “gauge-guess” again! This fun-to-build kit 
monitors indoor/outdoor (or any two temperatures) with a big 
bright, Vi" high digital readout. The readout includes plus and 
minus signs as well as indoor and outdoor indicator lights so 
you know at a glance which temperature is being monitored. 
Switches select Fahrenheit or Celsius and let you choose 
continuous readings of one temperature or alternate readings 
of both. The 85' of cable included lets you place the 
temperaturp sensors just about anywhere for a variety of 
custom applications-home freezer, hot house, garage 
basement, pump house, swimming pool, aquarium, almost any 
temperature. 

ID-1390AE SPECIFICATIONS: Temperature Range: Fahrenheit 
-40 to + 120°. Celsius-40 to + 50°. Power Requirement: 240V 
AC, 50 Hz. 

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM 


P/code.... 

Send to: WF Heathkit Centre 


□ KIT ID-1590E plus one of either 

□ IDA-1290-1.50 1 Cable—$13.00 

□ IDA-1290-2.100* Cable-$23 00 
& choose two of: Dm.p.h 

□ k.p h. 

□ knots 

□ KIT I0-I390AE 


220 Park St. South Melb 3205. Phone 699-4999. 


Electronics Today International - December 1978 

























HIGH PERFORMANCE C MOS 
8-DIGIT COUNTER — ICM7216 

ICM7216A Universal Counter, Drives Common Anode LED’s 
ICM7216B Universal Counter, Drives Common Cathode LED’s 
ICM7216C Frequency Counter, Drives Common Anode LED’s 
ICM7216D Frequency Counter, Drives Common Cathode LED’s 


The ICM7216A and B can function as a frequency counter, 
period counter, frequency ratio (fA/fB) counter, time interval 
counter or as a totalizing counter. The counter uses either a 
10 MHz or 1 MHz quartz crystal timebase. An external 
timebase input is also provided. For period and time interval, 
the 10 MHz timebase gives a 0.1 usee resolution. In period 
average and time interval average, the resolution can be in the 
nanosecond range. In the frequency mode, the user can 
select accumulation times of 0.01 sec, 0.1 sec, 1 sec and 10 
sec. With a 10 sec accumulation time, the frequency can be 
displayed to an accuracy of 0.1 Hz in the least significant 
digit. There is 0.2 seconds between measurements in all 
ranges. 

The ICM7216C and D function as frequency counters only, as 
described above. 


0 


R & D ELECTRONICS 

VICTORIA 

23 Burwood Rd., Burwood. 

P.O. Box 206, Burwood 3125 
Tel.: 288-8232, 288-8262 


All versions of the ICM7216 incorporate leading zero 
blanking. Frequency is displayed in KHz. In thelCM7216Aand 
B, time is displayed in usee. The display is multiplexed at 
500 Hz with a 12.5 percent duty cycle for each digit. The 
ICM7216A and C are designed for common anode display 
with typical peak segment currents of 25mA. The ICM7216B 
and D are designed for common cathode displays with typical 
peak segment currents of 12mA. In the display off mode, both 
digit drivers and segment drivers are turned off, enabling the 
display to be used for other functions. 

Soon to be released in kit form! 

Designated ICM7226 EV Kit, it contains a 10 MHz quartz 
crystal, 8 each 7 segment .3” LED’s, P.C. board, resistors, 
capacitors, diodes, switches, socket: everything needed to 
quickly assemble a functioning Universal Counter System. 


N.S.W. OLD. 

133 Alexander St., Crows Nest. 56 Raynham St., 
P.O. Box 57, Crows Nest 2065 Salisbury Nth. 4107 

Tel.: 439 5488 Tel.: 275-3188. 


AUDITEC POWER 25-250 WATTS 


001 Mk.2 30/50 Watts 
R.M.S. Power Amplifier 
Module. Load 8/4 ohms. 
Less than 0.05 percent 
T.H.D. Fully short-circuit 
protected. 



033 Very high quality 100 
Watts R.M.S. Power 
Amplifier for studio work 
etc. Distortion almost 
unmeasurable. T.l. distor¬ 
tion almost nil. Produces a 
subtle difference in sound 
which has to be heard to 
be appreciated. 


027 250 Watts R.M.S. 
power amplifier module at 
less than 0.2 percent 
T.H.D. Fully short-circuit 
protected. 8 ohm ba- 


019 25 Watts R.M.S. 
power amplifier at less 
than 0.1 percent T.H.D. 
Powered directly from 12 
volt car battery. 



BRISBANE: Delsound Pty Ltd, phone 229- 
6155. 

ADELAIDE: Neil Muller Pty Ltd, phone 74- 
PERTH: Willis Trading Co., phone 321-7609. 
CANBERRA: Musique Boutique, phone 82- 
B&NDABERG: Bundaberg Hi-Fi, phone 71- 
3176. 

DARWIN: Darwin Communications Systems, 
phone 85-3184. 

ALICE SPRINGS: Farmer & Davies Electronics, 
phone 52-2967. „ „ 4 

ALBURY: Ray Walsh Systems, phone 21- 

TAMW0RTH: Hi-Fi Gallery, phone 66-2525. 
SURFERS PARADISE: Beno's Musical 
Supplies, phone 38-1568. 

MERMAID BEACH: Rave, 38-3331. 

NSW: President Sound, Wentworthville, 
phone 631-6689: WMR Electronics. Glenfield, 
phone 605-1203; Dawes Sound System, Blax- 
land. phone 39-4421. 


AUDITEC AUSTRALIA 
PTY. LTD. 

10 Waitara Avenue, 

WAITARA, NSW. 2077. 

Phone 48-4116. 

(Pacific Highway side of Waitara Station) 


A FULL RANGE OF PREAMPLIFIERS, MIXERS AND COMPLETE AMPLIFIERS 
FOR PUBLIC ADDRESS, STUDIO AND HI-FI IS ALSO AVAILABLE 
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WHERE 

IN MELBOURNE 
DO YOU PAY 
MUCH LESS 
FOR YOUR 
COMPONENTS 


NOW AVAILABLE EX STOCK: 

The new SINCLAIR DM 235 Digital Multimeter. 

Large Vh digit display reading to plus/minus 1999. Six functions 
in 26 ranges. DC volts, 1 mV to 1000V, AC volts, 1mVto750V. DC 
current, luA to 1A. AC current, luA to 1A Resistance, 1 ohm 
to 20M ohms. Diode test, O.luA to 1mA. Impedance 10M 
ohms. 12 month guarantee. P&P $2. 


y $145 


ind tax. ($132 tax exempt) 


Also available; The ideal pocket 

size digital multimeter, the 

SINCLAIR PDM 35, for only $61.50 incl. tax. 

($56 tax exempt) P&P $2. 

We also stock Soar, Sanwa and Arlec multimeters and Trio oscilloscopes 
signal generators, etc. 

• Philips AD12 K 12 TK 3 way 12” 40 watt speaker kits, complete, 
$279.50 princ tax. 

• t ^j ilips AD 8K 40 3 8 ” 40 watt speaker kits, complete, $195 pr inc 

( Philips AD 8K 30 2 way 8” 30 watt speaker kits, complete, $137.50 pr 
inctax. 

• Philips AD0160 T8 stereo tweeter kits incl crossover caps, $26 75 pr 
inctax. 

• Large range of Philips, Plessey-Foster and CTS speakers in stock. 

• Philips EUY-10E 023LE Tape Printers,$71.25 plus tax 

• South West Tech Keyboard kits, $85 ea inc tax. 

• Micro Honeywell Hall Effect Keyboards, $120 ea inc tax. 

• Daneva Keyboards (63 keys) $45 ea inc tax. 

WE NOW STOCK a huge range of semiconductors (incl micro chips) by all 
leading manufacturers at most competitive prices. Also a full range of 
capacitors, resistors, plugs, sockets, cables, connectors, instrument 
cases, transformers, Vero and Blob board, Continental breadboard, ETI 
and EA project boards, Chart Pak, potentiometers, in fact, just about 
everything electronic at Melbourne’s leading electronic centre. 

Send 30c stamp for catalogue. All components can be supplied tax 
exempt through our new wholesale division, Ellistronics Wholesale 

EUlSTROfflCS 

289 LATROBE ST, MELBOURNE 3000 

Phone (03) 602-3282 


INFORMATIVE 
SYSTEMS — 


3 BANK STREET, SOUTH MELBOURNE 
A DIVISION OF CAE P/L. PHONE 690-2284 


- are proud to be dealers of: 

ALTOS Computer systems. 

WESTERN TELEMATIC word processing systems. 
CROMEMCO system 3 microcomputers and 
peripherals — full range. 

SPACE-BYTE computers. 

PROBLEM SOLVER systems. 

SOLID STATE MUSIC. 

ADDS TERMINALS — full range. 

CENTRONICS PRINTERS — full range. 

QUME PRINTERS. 

INTEGRAL DATA SYSTEM PRINTERS. 


- high level languages available: 

3k integer Basic. 

Basic Compiler. 

Multi-user Basic. 

16K extended disc Basic. 

COBOL. 

Data-base management system. 

Fortran-IV. 

Color graphics. 

Macro-Assembler. 

Pascal. 

Word processing and text formatter. 

- business software available from: 


Serendipidity Systems Inc. 

Microware. 

Speakeasy Software. 

Software records. 

CP/M users group. 

Administrative Systems Inc. 

- business software available or 
under development includes: 


Motel/Hotel management. 

Clinical Accounts Receivable and Billing. 
General ledger (accounting). 

Payroll (personnel). 

Job order control/invoicing: 

Commercial Accounts Receivable. 
Commercial Accounts Payable. 

Inventory control (manufacturer). 
Inventory control (retailer). 

Professional Appointments (group). 
Professional Appointments (individual). 
Professional Clinet Billing. 

Rental Property management. 


We also have software available for: TRS-80, Apple II. We specialise 
in wnting custom software to suit your particular requirements. 


O.E.M. DISCOUNTS AVAILABLE 
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-Amateur News 


Auroral Scatter 

The first reported auroral scatter 
contacts in about 20 years for this part 
of the world occurred on the night of 
28th August last. Contacts between 
Victoria (VK3), South Australia (VK5) 
and Tasmania (VK7) were reported with 
about a dozen stations involved. Both 
the six metre and two metre bands were 
used during the period of the opening. 

An auroral formation was visible 
to the south of Tasmania at about 1900 
hrs. First contacts via auroral scatter 
were on CW at around 2000 hrs 
between VK7JG and VK7AH who 
maintained contact for about an hour. 
The aurora flared up at 2230 hrs, the 
formations moving north. It was sub¬ 
sequently visible from as far north as 
Birchip in Victoria and Albury in 
southern NSW. The predominant aurora 
was a light-coloured arc visible in the 
south-western sky. 

VK30T and VK3ATN in north¬ 
western Victoria made contact at 
2300 hrs and were successful on SSB 
apart from CW, despite the heavy ‘buzz’ 
on the signal — the most noticeable 
characteristic of auroral scatter signals. 

The visible aurora faded around 2330 
hrs, signals dropping at the same time. 
The opening faded at around 2345 hrs. 

From reports it seems that high erp 
greatly assists propagation and the 
successful stations were running 
between 100 and 400 watts PEP on six 
metres to beams ranging from four 
elements to 11 elements (VK3ATN). 

On two metres, stations running high 
power into large arrays were reportedly 
the most successful. 

Auroras peak during the winter 
months and could provide some 
welcome excitement and a boost to 
wintertime activity which is 
traditionally very low in Austr alia in 
contrast to the summer ‘DX’ season. 

Stations reported to be involved in 
the 28th August opening were: 

VK3ATN, VK30T, VK5KK, VK5ZMO, 
VK7AH, VK7AK, VK7BC, VK7JC 
VK7LZ, VK7MC and VK7ZAH. 

There should be many more 
opportunities to explore this mode of 
propagation over the coming solar 
cycle peak, so gentlemen of the amateur 
fraternity, dig out your reference 
books, sharpen up your wits and keep a 
sharp lookout for all the indications 
(solar flares, magnetic storms, watery 
HF signals etc). 

The Channel 5A/0 Battle 

Now that there’s a ‘leg in the door’ 
towards the introduction of UHF 
television, as reported last issue, now is 


the time to press your local politician 
and the Minister for P & T (the Right 
Honourable A.A. Staley) for the 
removal of Australia’s non-standard 
TV channels — 0 and 5A. 

There’s a wealth of material to 
support the amateurs’ case for the 
removal of 0 and 5A in local amateur 
publications and from the WIA. See 
your local Member of Parliament, 
discuss the basics of the issue in a 
clear, concise manner and let him know 
that radio amateurs exist, what we are 
and what we do - stress the aspects of 
the radio amateur as a community 
resource. If you can organise, get other 
amateurs who live in the same electorate 
to go along, either singly or maybe en 
masse, if you can arrange it! 

The fight has just begun! 


The "Gosford Field Day" 

This most-famous of annual amateur 
radio events will recur next year (that’s 
1979!) on Sunday 18 February. 
Commencing at 0800 (Daylight Saving 
Time) and ending at 1615 on the 
appointed day, the Gosford Field Day 
(as it is colloquially known) will include 
the ‘usual’ range of events: scrambles, 
foxhunts, demonstrations and new 
this time — a workshop. This will be run 
by Des Clift, VK2AHC, and the 
workshop facilities will include: 

Sweep gen. with VSWR attachments, 
10 MHz-2 GHz 

Deviation meter, 5.5 MHz - 1 GHz 
Power meters, 10 MHz - 12.4 GHz 
Frequency measurement up to 
12.4 GHz. 

The registration fee is a mere $4 for 
men, $2 for women (that’s sexist 
discrimination!), $1 for children 16 
years and under with a pensioner 
concession of 50%. 

The event will be staged at the 
familiar venue: the Gosford Show- 
ground, Showground Road, Gosford 
(amazing address!). 

To the uninitiated the Gosford 
Field Day is organised by the Central 
Coast Amateur Radio Club and is 
probably the biggest amateur event of 
its type in this country attracting some 
700 registrants each year. 

For full details and program, write to 
(including SAE): The Secretary, 

CCARC, P.O. Box 238, GOSFORD 
2250. 

Dick Smith Covers Yaesu 

Dick Smith Electronics advise that they 
have available a heavy duty PVC cover 
to suit Yaesu amateur equipment - 
the popular FT101E transceiver, 


FL2100B linear, FRG-7 and FRG- 
7000 general coverage receivers and the 
FT901D transceiver. 

Recommended for keeping out dust, 
creepy-crawlies (except those tenacious 
ones that crawl up from underneath) 
and to prevent scratching of the equip¬ 
ment, the cover should help to 
maintain the appearance and resale 
value. 

The covers are supplied free with 
the purchase of any major piece of 
Yaesu equipment or they may be pur¬ 
chased separately for $3.95 each 
(catalogue number D-9050). 


More Auroral Scatter - stop press! 

The excitement of August 28th returned 
on the evening of 29 September when 
stations in VK3, VK5 and VK7 were 
treated to a seven hour opening. 

The fun started a little before 0730 z 
when VK7DA, Dan, worked VK30T on 
CW on 52.050 MHz promptly followed 
by VK5PB who worked Steve VK30T 
but could not hear the VK7. During the 
following hour the following stations 
cashed in on the opportunity: VK3AAK, 
VK3AQR, VK3ATN and VK30T with 
VK5KK, VK5PB, VK5ZMH, VK5ZMO 
and VK7DA, VK7JG, VK7KJ and 
VK7LZ. 

The aurora flared up around 1030 z 
when the following stations mixed it on 
six metres with signals at very good 
strength - VK1RK and VK1 VP; the 
VK3’s mentioned previously were this 
time joined by VK3AXV, VK3AZY, 
VK3BKF and VK3BMV. The VK7’s 
were joined by VK7AZ, VK7FA, 
VK7JG, VK7KJ, VK7MC, VK7ZAH, 
VK7ZIE and VK7ZIF. 

Most everybody gave it away 
around 1430 z (well after midnight 
local). 


Long distance TEP 

In between the first and second bouts of 
auroral scatter on 29 September 
reported above, the KH6EQI beacon, 
from Hawaii, was heard for a consider¬ 
able period and over a wide area in 
Australia from around 0900 z. Stations 
in VK4, VK5 and VK3 reported hearing 
the beacon, running at strengths over S9 
on occasions. No contacts were made 
despite frantic phone calls to Hawaii 
and attempts to dmm up 50 MHz 
operators on the 21 MHz band. 

However, on October 16, at 0915 z, 
VK2YDY and VK2BXT, later joined by 
VK5KK and VK5LP worked KY6EQY, 
Hawaii. This is the first Hawaii-Australia 
contact for around 20 years. 
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WOW! Feast your 



on this new Kenwood gear! 



TS-12DV 

HF SSB-CW Mobile Transceiver: 30W 

PEP, Digital display, full 10M coverage, 
plus 80, 40, 20,15 meters, Noise Blanker, 
RIT, Vox, WWV, and 25 kHz marker. 
Rugged construction with diecast front 
panel and finished with usual KENWOOD 
quality features. Size: 241 mm W x 94mm H 
x 235mm D. 


TR-76QO 


VHF FM 800 Channel, 10 watt 
Transceiver: Over 10 watts output, full 
repeater coverage, provision for external 
Microcomputer control and scanning. 
Pushbutton memory with Hi-Low power. 
Frequency range, 144 MHz to 148 MHz. 
Size: 60mm H x 160mm W x 220mm D. 


fKENWOOD 


TRIO-KENWOOD CAUSTRALIA! PTV. LTD. 


31 Whiting Street, Artarmon, Sydney. NSW. Australia. 2064. Tel: (02) 438-1277. 


Interstate Distributors: 

VIC: Vicom Imports Pty Ltd (03) 699-6700 

QLD: Mitchell Radio Co (07) 57-6830 

SA: International Communications Systems P/L (08) 47-3688 


WA: Willis Trading Co. (09) 321-7600 
TAS: Advance Electronics (003) 31-5688 
NT: R.J. Klose (089) 81-8704 
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CB News 



K40 Magnamount 

President Electronics (Aust.) markets 
the popular American Antenna 
Company’s K40 base-loaded mobile 
whip here in Australia. The parent 
company recently released a magnetic 
mount to suit their K40. 

Called the “K40 Magnamount”, it 
features a toroidal magnet 116 mm in 
diameter - considerably larger than the 
magnets in the biggest magnetic mounts 
currently available in Australia. These 
latter usually measure around 90 mm in 
diameter. 

The manufacturers indicate that the 
magnet used consists of eight magnets 
set around the circumference of the ring 
to produce a powerful magnetic seal. 
They claim this construction assists the 
radiation pattern of the K40. 

The K40 Magnamount will retail here 
for $21.95 and is distributed by 
President Electronics Australia, 506 
Miller Street, Cammeray, NSW, 2062- 
phone (02) 922-3827. 


CB Australia 21 and Glossy! 

Sister publication, CB Australia’s 21st 
issue was the November one with which 
it commences printing on quality gloss 
paper throughout the magazine. 

The change is an effort to further 
boost its standing in the market place 
(already held in high regard for its 
technical accuracy and news content) 
and to effect a change in the ‘image’ 
of CB - now being referred to 
increasingly as ‘personal communi¬ 
cations’ and similar phrases by the trade. 
It is felt that an improved quality 
publication will reflect and/or lead an 
emerging trend towards more sane on- 
air activities, particularly on the UHF 
band, and marketing attitudes. 

Catering to wider reader interests, 
and expanding the existing interests of 
readers, is a new feature of CB 
Australia. It has provided articles of 
interest to novices (many of whom 
‘step up’ from the CB ranks) since the 
July issue, and in recent issues has high¬ 
lighted shortwave listening. Simple 
plectronic construction projects of 
interest to CBers have become a regular 
part of CB Australia as many CBers 
have had an interest in electronics 
sparked from their hobby. 

CB Australia continues to grow. 

It’s come a long way since the first 
ssue, published as a supplement to the 
February 1977 edition of ETI, running 
o 32 pages - Australia’s first national 
^B publication. 


NZ CBers Get Boost 

New Zealand CBers received a welcome 
increase in channels and power output 
in recent months and are now allowed 
to use an extra four channels and trans¬ 
mitter output power has been increased 
from 0.5 watt to 2 watts. The four extra 
channels are:- 
26,600 MHz 
26,625 MHz 
26,650 MHz 
26,675 MHz. 

In addition, NZ Government Depart¬ 
ments, public bodies and ‘approved’ (?) 
operators are allowed to use a further 
three channels on 26.700, 26.725 and 
26.750 MHz. 

New Zealand’s first CB magazine 
has appeared also - CB World. 

CB Invention Wow 'Secret' 

The four inventors of a new CB voice 
scrambler have had a secrecy order 
slapped on them by a US Intelligence 
agency responsible for eavesdropping 
on communications of foreign 
governments and decoding such 
messages. 

The four inventors, Carl Nicolai, 

Carl Quale and David Miller - all from 


Washington, and William Raike of 
Monterey, California, can’t sell their 
device because it’s considered a threat 
to national security! 

When they applied for a patent for 
their device the Patent Office, part of 
the US Commerce Department, issued 
a secrecy order instead of a patent! This 
forbids the inventors from discussing 
or manufacturing their device under 
threat of prosecution. 

The invention uses an unrevealed 
(naturally!) technique that scrambles 
the voice at the transmitter, reversing 
the procedure in the receiver, it was 
reported (that’s the way most 
scramblers work!). 

Dick Smith Enters UHF Market 

Dick Smith has announced that he 
will be marketing a UHF CB rig 
under Midland label in Australia, 
due for release this month. 

Although designed as only a ‘basic 
rig’ - no LED display or preselected 
channel options - Dick Smith claims 
the rig features better adjacent channel 
rejection than ‘current’ UHF equip¬ 
ment (i.e.: the Philips FM320). 

It is believed that the rig will retail 
for less than $300. 
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All times are given in GMT (Greenwich 
Mean Time); all frequencies are in 
kiloHertz (kHz). 

Summertime Signals On 60 Metres 

With summer now upon us, you will 
discover that the 60 metre band — that 
part of the frequency spectrum from 
4750 to 5060 kHz - such a rich source 
of exotic reception from Latin America 
during our winter months, trends to¬ 
wards better reception of Asian broad¬ 
casters. By systematically scanning this 
band during our evenings, many coun¬ 
tries can be heard, so let’s present a 
brief rundown of some of them: 

Indonesia has a great array of short¬ 
wave broadcasters serving the different 
areas of this vast archipelago, often 
broadcasting with humble facilities in 
small towns for their local audiences. 
Programs are therefore almost invariably 
in the Indonesian language. Most 
evenings you should be able to hear 
some of the stations of the closest 
province, Iran Jaya, but about 0930. 

The best of these should be Radio 
Republik Indonesia at Sorong operating 
on 4875. The station gives station 
identification fairly regularly, and will 
start like this: “Inilah Radio Republik 
Indonesia Sorong”, with “Inilah” 
meaning “this is”. Shortly after 0930 
you should also be able to hear the 
station in the provincial capital of Irian 
Jaya, Jayapura, on 4980 but the 
Jayapura outlet will suffer bad inter¬ 
ference from a Venezuelan station 
which opens transmission on the same 
frequency at 1000, but don’t be 
deterred, as Jayapura will still be there 
when the Latin station fades out soon 
after 1130, and will be audible through 
to evening closedown at 1400. Yet 
another Irian Jaya station is located at 
the small town of Fak Fak on the 
western side of the province, operating 
on 4790 and this station should also be 
audible by 1000. 

Soon after 1000, you will be able to 
hear some of the stations in the central 
area of Indonesia. Two of the strongest 
signals are usually those emanating from 
Radio Republik Indonesia at Surakarta 
on 4932, and Radio Republik Indonesia 
at Yogyakarta on 5047, both cities 
located in Central Java. Yogyakarta is 
quite unusual, in that it is one of the 
few regional stations in Indonesia to 
broadcast an English program, which is 
currently heard each night at 1130- 
1145. By around 1030, some of the 
stations in the island of Sumatra will 
become audible, and the best of these is 
usually Radio Republik Indonesia at 



SWL News 


Compiled by Peter Bunn, on behalf of the Australian Radio DX Club (ARDXC). 


Palembang, operating on 4855. For 
night-owls, this one is audible right 
through to 1600 closedown. 

A special note regarding those 
regional Indonesian stations. Do not be 
surprised if you hear a station identi¬ 
fication on any of the above stations for 
“Radio Republik Indonesia dari 
Jakarta”. All stations carry the news on 
relay from Jakarta each night at 1200. 

Moving further west a little, we reach 
Malaysia. Malaysian stations come in 
three varieties: penninsula Malaysia or 
West Malaysia, and the provinces of 
Sarawak and Sabah, located on the 
island of Borneo. Penninsular Malaysia 
has shortwave outlets carrying Home 
Service programs from Kuala Lumpur 
operating on 4845, which is audible 
most nights by 1100. You can also hear 
the transmitter located at the northern 
centre of Penang, on 4985 which 
becomes audible by about 1030 nightly, 
and carries some English programs as 
well as programs in Malay. Moving to 
the other Malaysian states, the small 
state of Sabah has a transmitter at Kota 
Kinabalu which operates on 4970, and 
generally is heard from about 1100 
when the Venezuelan station also 
operating on the frequency fades. In 
Sarawak, there are shortwave trans¬ 
mitters at three centres, at Kuching, 
Sibu and Miri. Best signals are provided 
by the Kuching outlets operating on 
4835,4950 and 5030, and the Sibu 
transmitter on 5005, most of these out¬ 
lets carrying programs in Malay and 
local languages, though 4950 carries 
English programs. Malay has a very 
similar sound to that of the Indonesian 
language, and again the key word in 


station identification announcements is 
“Inilah” followed by “Radio Malaysia” 
and the name of the town where the 
studio is located. Regional stations 
often relay the news from Kuala 
Lumpur, and these take place most 
nights at 1130 and 1530, so at these 
times you are likely to hear the station 
identification from Kuala Lumpur, 
regardless of which station you are 
tuned to. 

Finland 

Radio Finland has a daily English pro 
gram for Australia and the Far East 
between 0930 and 1000, using 21495. 
On Sundays, there is the special weekly 
magazine program for Australia betweei 
0800 and 0930, also on 21495, which is 
known as “Radio Finland in its Sunday 
Best”. A new program this summer is 
DX Editor Davis Mawby’s “World of 
Radio” which will be heard on the 
Sunday Best program every fortnight. 
The program will include reviews of 
different sections of the radio spectrum 
ti llin g about its particular characteris¬ 
tics, who broadcasts there, and how yo\ 
may best tune in. 

Tropical Band Survey Now Available 

This survey, published annually by the 
Danish Shortwave Clubs International, 
provides a comprehensive listing of 
stations broadcasting in the “tropical 
bands” between 2000 and 5900 kHz. 

It is highly recommended and perfect 
in aiding you in your reception of the 
many exotic Asian signals over these 
summer months, not to mention its 
value for next March or April when 
signals from Africa and Latin America 
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begin to reach their peak on this part of 
the spectrum. If you would like a copy 
just write to the ARDXC asking for the 
“DSWCI Tropical Bands Survey” and 
enclosing 8 International Reply 
Coupons. 

Turkey 

Voice of Turkey has been observed on 
two new channels for the Foreign 
Service with the French program noted 
on 11955 and 6185, followed by the 
English service between 2130 and 2300 
daily. Other frequencies announced as 
carrying this service are 9515 and 7170. 

Spain 

Radio Exterior de Espana at Madrid 
has added the new outlet of 9790 for 
programs in Spanish every day between 
0800 and 1130, this outlet being in 
parallel with both 9520 and 11730. This 
constitutes a new out-of-band channel 
for Madrid, as the normal 31 metre 
shortwave broadcast band ends at 9750. 
This is yet another example of an inter¬ 
national broadcaster resorting to the 
technically illegal practice of going out¬ 
side the designated bands in order to 
find a vacant frequency. 

Portugal 

Voice of Hope (Adventist World Radio) 
had introduced a the new channel of 
9665 for the special Sunday services via 
the facilities at Sines in Portugal. Good 
signals are noted at present, with 
German programs at 0730; English 
programs are scheduled for broadcast 
between 0900 and 1000. 

Ethiopia 

An interesting station providing excellent 


reception at present is the Voice of 
Revolutionary Ethiopia in Addis Ababa. 
The station has a daily English service 
between 1500 and 1600, which is 
carried on both 9615 and 7165. Much 
local arid western music is presented, 
along with current affairs talks. 

Singapore has two transmitters 
operating in the 60 metre band, on 
5010 and on 5052. Both these channels 
carry the English language service, and 
usually provide good reception during 
summer from around 1030 until sign- 
off at 1630. 

Vietnam is a country with a host of 
shortwave transmitters in various 
regional centres throughout the country, 
but possibly the best reception on 60 
metres will be of the Home Service pro¬ 
grams carried on 4943 with the first 
program, and on 4995 with the second 
network, all in Vietnamese. Incidentally 
in our mornings, the 4943 channel 
carries an English segment daily at 2130- 
2145, taken up largely with language 
lessons. 

Cambodia has a powerful trans¬ 
mitter located at Phnom Penh, which 
may be heard every night from sign-on 
at 1100 on 4908. The music from this 
station is something quite distinctive. 

By about 1130, you should also be 
able to hear the home service program 
of Radio Thailand in Bangkok, operating 
on 4830 with a 10 kilowatt transmitter. 
The key word to listen for, which pre¬ 
cedes all station identifications, is 
Thiini and the station name is given. 
Probably the ultimate in exotic 
listening is Radio Ulan Bator, in 
Mongolia, which has a transmitter which 
operates on approximately 5053, vary¬ 
ing to 5055 on occasions. During sum¬ 



mer, Ulan Bator may be heard from 
about 1100, but you may have to be a 
little persistent to hear this one! 

There are many more obscure and 
exotic stations to hear on the 60 metre 
band during summer, such as the small 
Laotian and Vietnamese regional 
stations which seldom seem to operate 
on exactly the same frequency every 
night, and utilise transmitters which 
could perhaps be best described as 
“home made”! All these stations, with 
the exception of Cambodia and some of 
the smaller Vietnamese stations, will 
verify listeners’ reception reports. Many 
of the smaller stations will require 
reports to be written in their local lan¬ 
guage, especially those in Indonesia. To 
aid listeners in forwarding reports to 
such stations, the Australian Radio DX 
Club has a publication called the 
“Indonesian Reporting Guide” which 
sets out in detail all information you 
will need for writing reports to 
Indonesian stations, including complete 
translations with glossaries of words, 
phrases and sentences used. Write to the 
ARDXC if you are interested in obtain¬ 
ing a copy. 


Norway 

Radio Norway in Oslo has supplied 
details of its schedule for the period 
November to March (that is, period “D” 
-78) and this shows programs to Aus¬ 
tralia, New Zealand and the Far East 
broadcast daily from 0700-0830 on 
9590, 11850 and 21730. A further 
service to Australia, Indonesia and the 
Far East is listed between 1100 and 
1230 on 21730, and 17840. Both these 
services include an English segment for 
the last half-hour of the Sunday 
program. All other programs are in 
Norwegian. 


Greece 

The Voice of Greece at Athens provides 
its schedule for “D”-78, effective until 
March 1979, showing programs in Greek 
and English beamed to Australia 0900- 
0950 daily on 15160 and 9655. The 
morning service for Australia is on the 
air 2100-2150 on 9760, 9655, and 
6140 with programs continuing in 
Greek on 9655 until sign-off at 2250. 
The morning service carries English 
news at 2115, while in the evenings a 
bulletin of news in English may be 
heard at 0915. 


body with headquarters in Melbourne and 
members Australia-wide. For further infor- 
regarding shortwave radio and the 
nJ? o C ' please write to the General Secretary 
PO Box 67, Highett, Vic. 3190, enclosing a 
30c stamp. a 
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\4r/ FRG -7 

yy RECEIVER 

tor amateurs, 

short-wave 
listeners 


Latest model includes fine-tune adjustment 



MANUFACTURER'S TECHNICAL DATA 

• Electronic band changing. 

• 0.5-29.9 MHz continuous coverage. 

• Uses Wadley loop (drift cancellation 

circuit) to derive synthesized het- 
rodyne oscillator signal. 

• LSB, USB, AM and CW. 

• Frequency readout better than 10 KHz 
(readable to 5 KHz). 

• Stability within 500 HZ during any 
30-minute period after warm-up. 

• Better than 0.7 VforlOdBS N/SSB 
and CW. Better than 2 V for 10 dB S 

N/N AM. 

• Selectivity 3 KHz at-6 dB, 7 KHz 
at -50 dB. 

• Input Impedance high 0.5-1.6 MHZ. 
50-75 ohm 1.6-29.9 MHz. 

• 234V AC 50-60 Hz or 12V DC external. 

• Internal dry cell operation optional. 

• Size 340 mm x 153 mm x 285 mm. 


• Price $389.00 

• YAESU FRG 7 internal battery holder 
for 8 size D’ cells, $10. 

Prices include S/tax, freight extra. Prices 
id Specs subject to change. 

Explore the wonderful world of short¬ 
wave listening. 

Hear broadcast stations, amateurs, 
ships, aircraft and morse code from sta¬ 
tions all over the globe. 

Provides an introduction into many as¬ 
pects of electronics and communica¬ 
tions, CB'ers upgrade and widen your 
scope of operation. The FRG-7 will pro¬ 
vide the means of listening to the 
amateur bands so that you can get the 
“feel'' of amateur "ham” radio. 

You can tune into the morse practice 
transmissions and broadcasts con¬ 
ducted by the Wireless Institute of Au¬ 
stralia; the Radio Amateurs representa¬ 
tive Society in Australia. 

Write for a descriptive brochure. 
Remember, BAIL has been the 
thorised agent for the YAESU MUSEN 
CO LTD since 1963. Our experience 
gathered over these yearyears, and a 
lifelong participation in electronics, 
places us in a superior position to handle 
warranty, after sales service and advice 
on the wide range of Yaesu amateur 
radio equipment. 

Avoid unauthorised handlers of equip¬ 
ment as it generally results in the supply 
of non-export 110V sets with 2-core AC 
power cables, instruction manuals 
printed in Japanese, lack of service etc. 
Consult us for advice on your require¬ 
ments in the field of short-wave listening 
and amateur radio. 

For further information call or write to 
the Amateur radio specialists. 



I SESCO 


ELECTRONIC SUPPLIES 


318 Huntingdale Rd, Huntlngdale. 
Vic. 3166. Cnr. of Hume St. 
Phone 543-4826. 

Open Frl night till 9pm 8> Sat morn. 


fKENWOOD 


THIS MONTH’S OFFER 


KA 3700 22 watts per channel, $185. 
KA 5700 40 watts per channel, $315. 
KT 5500 AM-FM Tuner, $215. 

KD 2000 B-D Turntables, $199. 

KR nh90 Tuner-Amp, $275. 

LS-30 SP System, $149. 

KS 3000 System, $520. 

KH-33 Headphones, $29. 



• V 4 /% WATT RESISTORS 4c ea. or 100 for $2.20 


m. ... ...... — S 20c oa. 

• 16V lOOmfd rt> ELECTRO S 20c I 

• 16V 220mfd rb ELECTRO S 25c I 
1 16V 2200mfd ELECTRO'S 50c - 

. SOLDER PACKS 6f - 

t PC BOARD $1.00 


SOLDER WICK $2.40 


i INSTRUMENT CASES FROM $2.00 

• p V C INSULATION TAPE 20 yard roll for 40c. 
t TDK C90 CASSETTES $2.80 ea. 

t RALMAR C90 CASSETTES $1.50 or 10 for $1.40 

• RALMAR AUDIO ACCESSORIES. 

• HIRSCHMAN AUDIO CONNECTORS. 

• FERGUSON LOW PROFILE TRANSFORMERS. 


MAIL ORDER FOR 
COUNTRY A INTERSTATE 
AREAS. 


ELECTRONIC 

AGENCIES 



-- 'N 


NOW OWNED AND 
OPERATED BY 

BILL EDGE 

Experts in 

ELECTRONIC COMPONENTS 
SPEAKERS and 
SPEAKER BOXES 
CB’s 

PLUGS and SOCKETS 
CAPACITORS, RESISTORS 
INTEGRATED CIRCUITS 
TRANSISTORS 
KITS, KNOBS 
AERIALS and 
ACCESSORIES 
WIRE, BOOKS 
HI-FI EQUIPMENT 
CASSETTES 
AUDIO ACCESSORIES 
TOOLS 
PC BOARDS 
ETCHING EQUIPMENT 
TRANSFORMERS 
TEST EQUIPMENT 
CALCULATORS 
BURGLAR ALARM 
ACCESSORIES 
ELECTRICAL 
ACCESSORIES, ETC. 


9am-5.30pm Mon-Fri.9am-Noon Sa 

115-117 Parramatta Rd, Concord. 

PHONE: 747-6472 

P0 Box 1005, Burwood Nth. NSW. 2134. 

V-- 
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MfiOV 

S^YDNE^™ 


00 % 

DISCOUNT TO 
ETI READERS 

Stylus and 
cartridge 

• EMPIRE • KENWOOD • 

• AUDIO TECHNICA • NORD • 

• ADC • EEI • DYNAVECTOR • 

• SURE • DENON • 

• AKG • STAX • 

• STANTON . SHARP • 


tone arms 


• ADC 

• SME 


• DYNAVECTOR • 
AUDIO TECHNICA • 


headphones 

• MARUNI • KENWOOD • 

• SENNHEISER • STAX • 

• CORAL • AUDIO TECHNICA • 


speaker kits 

• HARMONIX . CORAL« 

• _ PHILIPS « 

^MAILORDERS' 

SoME^ 

?-7863, 235-8401 


Electronics Today 
International, _ 


4600 and 3600 

SYNTHESIZERS 


Complete plans for the Electronics Today Inter¬ 
national 4600 Synthesizer are now available in 
book form. Many hundreds of these remarkable 
synthesizers have been built since the series of 
construction articles started in October 1973 issue 
of Electronics Today. 


Ensure 

your 

copy! 


Send $12.50 to Electronics Today International, 
15 Boundary Street, Rushcutters Bay, 2011. 


INTERESTED IN ELECTRONICS? 




MOORABBIN TECHNICAL 
COLLEGE 

OFFERS THE FOLLOWING COURSES FOR 1979 


AFE ADULT ELECTRONICS 

BASIC ELECTRONICS 

Pre-requisites: 4th Form (Year 10) 
Maths. Science & F.nglish. 

A 2 year course of 8 Hours (2 nigh 
per week. 

S PECIALIST 

RADIO 

AUDIO & HI-FI 
COMMUNIC ATIONS 
DIGITAL 
TFLtVISION 

Pre-requisites; successful completic 
of Basic Electronics Course or 
equivalent. 


HOBBY 

AMATEUR RADIO 
AUDIO & HI-FI 
HOBBY ELECTRONICS 
DIGITAL HOBBY 
HOBBY MICROCOMPUTER 


ADVANCED AND 

TECHNICIAN 

RADIO - AM & FM 
AUDIO & HI-FI 
COMMUNICATIONS 
DIGITAL 

MONOCHROME TELEVISION 
COLOUR TELEVISION 


MOORABBIN TECHNICAL COLLEGE IS A NEW COM ftp 
OFFERING TRAINING WITH THE LATEST EQUIPMENT IN 
MODERN, WELL EQUIPPED CLASSROOMS. 

_,aO »U CS TR ^ Of 

FOR FURTHER INFORMATION 
PHONE 95 9300 Ext. 11 or 36 


TAFE COMPONENT: 
15 FLETCHER ST., 
MOORABBIN, 
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predictions 


The Ionospheric Prediction Service have 
kindly developed propagation pre¬ 
dictions for us, in the form of a com¬ 
puter printout, which we can reproduce 
directly. These predictions are known as 
GRAF EX and contain a lot more infor¬ 
mation than those we published 
previously. 

The left hand vertical column of each 
printout lists the frequency, in MHz, for 
each horizontal row of characters. Each 
vertical column of characters represents 
one hour, commencing at 00 UT on the 
left-most column going to 23 UT on 
the extreme right column. 

Each printout is for a particular path, 
named at the bottom. The month to 


ing are also listed beneath each print¬ 
out. 

A variety of up to ten characters may 
appear on the printout and their mean¬ 
ings are listed in the table reproduced 
here. 

The form of the GRAF EX predictions 
allows the indication of several 'modes' 
of propagation. The first mode is that 
requiring the least number of 'hops'. 
This will mean two hops on paths of 
length 4000 to 6000 km or so, three 
hops on paths around 7000 to 10,000 
km in length, and so on. The second 
mode for a path will be the next in¬ 
tegral number of hops that may be 
required to propagate a signal over the 
path. 

Thus, the second mode for paths 

d mode. 


which the predictions apply, the mean 
path distance, and the great circle bear- 

A blank means no propagation is possible by a normal first o 

A dot indicates that propagation is possible but probably on less than 50% of the days of 
the month. This normally applies for the first F mode but under some circumstances the 
first mode may not be propagated because the layer is too low (usuaHy for hops greater 
than 3000 kilometres) in which case the symbol applies to the second mode. 

Propagation is possible between 50% and 90% of the days of the month. It should be 
noted that the median F MUF for each hour lies between the lowest . and the highest 
' % ' for that hour. 

Propagation is possible by the first F mode on at least 90% of ■the lays 
unless there is a severe ionospheric disturbance. For frequencies on the highest F tor 
the hour the probability is 90% but this will increase slightly on lower frequencies. 
Propagation is possible by the first E mode and on less than 50% of days by the first 
F mode. This symbol overrides '.' if present. 

Propagation is possible by the first E mode and between 50% and 90% of days by the 
first F modes. This symbol overrides ‘ % '. 

Propagation is possible by the first E mode and by the first F mode on more than 90% of 
the days. This symbol overrides 'F'. 

Propagation is possible by both the first and second F modes. The strongest mode is 
normally the first mode but the vertical aerial pattern may influence the mode received. 
It should be noted that the second F mode MUF is just about the highest frequency 
showing 'M'. 

Propagation is not possible by the first mode but it is possible by the second mode. It 
should be remembered that propagation may be possible by other modes, e.g.: thei tnird 
F or mixed E and F modes at these frequencies. This symbol does not occur very often. 
High absorption i.e.: above the ALF but probably too close to it for good communication. 
Complex mixture of modes including the second E mode (the vertical angles of the first 
F and the second E modes are often very close). 


around 4000 to 6000 km in length 
will involve three hops and for paths 
7000 to 10,000 km long will involve 
four hops, and so forth. 

Mixed modes may also be indicated 
(symbols M, S and X). That is, a 
combination of hops involving both 
first and second modes perhaps (this 
indicates that considerable fading may 
be experienced on signals); a mixture 
of hops involving both the E and F 
layers of the ionosphere, etc. (See 
"Propagation, a Closer Look", the July 
1978 issue of ETI, pages 112 to 114.). 

For ultra-reliable predictions follow 
the times and frequencies indicated b^ 
the F characters on the printouts. For < 
bit of adrenalin in your operating, us< 
the % symbols area of the printouts 
But, for a real 'buzz' look to the do 
symbols area and hang around durini 
the month of the predictions for thosi 
magic days when the higher frequency 
DX starts pouring through! 

Six metre band amateur enthusiast 
should scan the printouts for those tha 
have characters extending into th 
40 MHz region and operate accordingly 

Co-ordinated Universal Time (UT) i 
used on all predictions. For mos 
people's purposes that's equivalent t 
the well-known GMT. Thus, times fc 
Eastern Australia will be 10 hours ahea 
(Eastern Australian Standard Time c 
E.A.S.T.); for central Australia, 9‘ 
hours ahead and for Western Australii 
8 hours ahead. Don't forget to take int 
account Daylight Saving Time whei 
and when it applies. Oh, heck, sav 
yourself all the hassle and run a cloc 
in the shack set to Universal Time! 

For information on the areas serve 
by the prediction charts, see ETI Jul 
1978, page 113. 
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East Coast - South 
Africa (also serves South 
Central) 
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East Coast - North 
Africa (also serves South 
Central) 



East Coast - South 
America (also serves 
South Centra)) 


East Coast - Nor 
America (also NE i 
South Central) 
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East Coast - Japan (also 
serves NE and South 
Central) 



East Coast - South 
Pacific 



East Coast — Europe 
(Short Path) 



North East - South 
Africa 



North East - North 
Africa 
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f COMMUNICATIONS 

North East - South 
Pacific (also serves South 
Central) 



North East — Europe 
(Short Path) 



West Coast - Japan 
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(Advertisement) 


OUR XMAS SPECIAL OFFER FOR ETI READERS 

ELAC BELT DRIVE-PLUS TURNTABLE 


FOR ONLY $199 (rrp S389) 


If you missed our 
previous offer this 
your chance! 




It’s hardly necessary to state that the PC 830 exceeds 

DIN 45 500. It leaves it way behind! 

The 830 is a unique unit which combines the vibration 
decoupling advantages of belt drive units with the 
trouble free running of the classic idler wheel design. 


In essence the 830 may be seen as a belt-drive unit but with an idler wheel drive which 
automatically aids the drive belt whilst running up to speed and also durmg the mward and 
outward movement of the pick-up arm. In addition the mechanism .ensures that the drive belt is 
slackened off whenever the turntable is switched ^.tb^s P.reventi^ng belt stretching unevenly. 
The result of all this is extraordinary smoothness rejected in a wow and flutter figure of o.ub 

operates*in bofh*r^anual^arKl fu^auTomltic modes and has a record repeater 

Pt's^ied^itltELAC^STSSSS-l 7 magnetic cartridge and has all the features you'd expect to 
find on a near-$400 unit. 


I ELAC TURNTABLE XMAS SPECIAL OFFER 

I pipocp forward ELAC PC. 830 Turntable complete with deluxe base and hinged lid including ELAC STS 
I 3W17 magnetic cartridge for $199.00 each, (plus $5 post/packing in NSW. plus $7 post/packrng rnterstate.) 


NAME. 

ADDRESS.. 


.. Postcode... 


Please allow a minimum of 2 weeks for delivery. Please make cheques etc. payable to “ATRAM OFFER” and post 
together with order form to: 

“ATRAM OFFER” c/o P.O. Box 465 North Sydney N.S.W. 2060 Tel. 92-4177 
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7: yo ) Dual Fifteen Band Equalizer 
> - AH J Thirty-One Band Equalizer 



MXR is proud to present two additions to our Professional 
Products Group—the Dual Fifteen Band Equalizer and the 
Thirty-One Band Equalizer. 

The Dual Fifteen Band Equalizer is a professional, two- 
channel frequency equalizer offering 15 bands of discreet 
adjustment per channel. Each of the bands, spaced at 2/3 
octave intervals, has a range of -12 to +12 decibels and can 
be independently adjusted using the slide controls. In 
addition, each channel has its own level control slider. 

The Thirty-One Band Equalizer is a professional, single 
channel graphic equalizer providing precise control over 
thirty one discreet frequency bands spaced at 1/3 octave 
intervals. Like the Dual Fifteen Band Equalizer, each band 
has a range of -12 to +12 decibels. In addition, there is a 
broadband level control to provide optimum dynamic range 
and ease of operation. 

Due to their advanced design and high quality construction, 
both units are reliable, versatile instruments, that can be 
utilized in a wide variety of situations. Adjustments can be 
made in the basic tonal characteristics of any instrument to 
suit one’s taste or needs. Specific portions of program 
material may be accented or diminished. A room can be 
‘tuned” by adjusting for tonal discrepancies caused by room 
acoustics. Compensation for inadequacies in microphones, 
speakers, or even hearing is easily accomplished. 


The Dual Fifteen Band and Thirty-One Band Equalizers are 
graphic units in that their response is illustrated on the front 
control panel. The outline of the frequency response curve is 
reflected in the positions of the slide controls. This visual 
representation facilitates duplication of the desired effects. 
Both units can be easily mounted in any standard EIA19" 
rack for studio installation, or in the optional road case for 
portable use. 

As with every MXR product, the Dual Fifteen Band Equalizer 
and the Thirty-One Band Equalizer are designed and 
manufactured with all of the care and attention given to our 
products used around the world in recording studios and 
musical performances. 


Distributed by: 

The Music Distillery, 

503 Pittwater Road, 

Brookvale. NSW. 

938-4095 938-2372 

( ■vyivol Professional 
ivi^n j p roc j ucts Group 











The last time you saw a really new 
bench/portable DMM was 

1972 


THAT’S the year our 8000A was introduced. Its custom LSI 
and solid owner benefits quickly established it as the 
world's leading DMM. Now, look at the new 8010A and 
8012A: single-chip CMOS designs for problem solving in 
the eighties! 

RAZOR-SHARP LCD for large, no-strain answers at first 
glance — in any light. 

TOUCH AND HOLD probe option, so you can thread your 
way through a component jungle and capture the readings 
you need. 

FUNCTION POWER: 22 ranges of AC and DC volts and 
current, six ranges of resistance, and three ranges of con¬ 
ductance —the missing function on other bench multimet- 


CONDUCTANCE RANGES for noise-free leakage mea¬ 
surements to 10,000 M ohms. A valuable function for 
bench-testing boards and components, conductance also 
measures transistor beta (using a bias resistor) and light 
intensity (by using a photocell). 

OVERLOAD PROTECTED — like no other DMM, includ¬ 
ing rejection of 6000V transients and up to 600V applied to 
the current terminals. 

HONEST AC ANSWERS derived from a Fluke hybrid true 
rms converter. You’ll even see the difference on your AC 
line between the correct value and what your average- 
responding meter reads. And 50 kHz bandwidth won’t let 
any significant distortion products go unmeasured. Plus, 
10 times the basic response you may be limited to now! 


SPECS YOU EXPECT from Fluke — like 0.1 percent on 
DC for one year. Both models available with rechargeable 
batteries, and backed by the same solid warranty and 
worldwide service that helped make the 8000A the industry 
standard. 

LEADERSHIP HAS TO BE EARNED. And we’re committed 
to keeping the price of your confidence as realistic as pos¬ 
sible. Like $255* for the 8010A with a 10A current range, and 
$315* for the 8012A with two extra-low ohms ranges that 
allow measurements from 0.001 ohms to 10,000M ohms — 
making it the widest range ohmmeter available! 

* Excluding sales tax (add 15 percent). 

Rechargeable Battery Model - add $45. 

Quantity discounts available. 


ifluke! 

_ ' ' ® 

ELMEASCO 

Instruments Pin. Ltd. 



NSW: PO Box 30, Concord, NSW. 2137. 13-15 McDonald St, 
Mortlake, NSW. 2137. Phone: (02) 736-2888. Telex: 25887. 

VIC: PO Box 107, Mt. Waverley, Vic. 3149.21-23 Anthony Drive, Mt. 

Waverley, Vic. 3149. Phone: (03) 233-4044. Telex: 36206. 
ADELAIDE: 51-3521, Brisbane: 229-3161, Perth: 325-3144. 
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We'll print your 24 words (maximum) totally free of 
charge. Copy must be with us by the 7th of the month 
preceding the month of issue. Please, please write or pre 
ferably type your adverts clearly, using BLOCK 
LETTERS. 

—CONDITIONS---- 

Name ana address plus phone number (if requiredl must be 
included within the 24 words allowed. 

Reasonable abbreviations, such as 25 Wrms, count as one word. 
Private adverts only will be accepted. Please let us know if you 
find a commercial enterprise using this service. 

Every effort will be made to publish all adverts received — 
however, no responsibility for so doing is accepted or imp¬ 
lied. 

Adverts must relate to electronics or audio - general adverts 
cannot be accepted. 


QTY 2SD200 POWER TRANS. 1500V/3A 
SUIT HOR. O/P $2.50 ea. NI-CAD BAT¬ 
TERIES 6v/1.2A.H. NEVER USED $3.50. 
OTHER BITS. PHONE SYDNEY 929-3944. 
A.H. JOHN, WAVERTON N.S.W. 

SELL COMPLETE ETI (VOL I, No 1 TO 
CURRENT ISSUE) $70. OR EXCHANGE 
FOR A SIMILAR NUMBER R.Tv&H. PRE- 
DEC 64. E. GRABIS, 3 DAVID STREET, 
COROMANDEL VALLEY, SOUTH AUST. 
5051. 

SELL: 4600 SYNTHESIZER KEYBOARD 
CONTROLLER $75, TRANSIENT 1 $20. 
PHILIPS MICROPHONE $10. MIC STAND 
$10 2-STATION INTERCOM $8. CARL 
VINE, 33 PALMERSTON STREET, 
VAUCLUSE (02) 337-4681. 

BWD 506 CRO 5mV, 19 mHz B.W. WITH 
FLOATING BNC INPUT. AS NEW CON¬ 
DITION PHONE LINDSAY SMITH ANY 
TIME (07) 273-1351. 

AUSTRALIAN RADIO DX CLUB, FOR 
SHORTWAVE AND MEDIUMWAVE DXERS. 
MONTHLY MAGAZINE PUBLISHED. 
WRITE FOR DETAILS WITH 30c STAMP 
TO, PO BOX 67 HIGHETT, VICTORIA 3190 
OR PO BOX 79 NARRABEEN NSW 2101. 

ESTABLISHED TELEVISION AND RADIO 
REPAIR SERVICE, WITH SOME REPAIR 
STOCK, PLUS OLDER TYPE CONSISTING, 
TWO SELF CONTAINED FLATS ON 
DOUBLE BLOCK OF GROUND, PENRITH 
DISTRICT, $28,000 PHONE 623-5181. 

FOR SALE - 2650 1C $20 ea, 2114 $7.00 ea. 
BOTH NEW NEVER USED. WRITE PO BOX 
166 PARKHOLME. S.A. 

SELL. ADVANCE SIG/GEN SG62B 150KHz 
220 MHz $120. MARCONI CARRIER 
DEVIATION METER TF79ID 4-1.024 MC/S 
$400. HANDBOOKS EXC. CONDITION. 
CONTACT EDWARDS (086) 42-4262 OR 
EDGE (08) 268-7952. 


SALE: TRIO AG 202A AUDIO GENERATOR 
-85:00 TRIO SG 402 R.F. GENERATOR - 
65:00 TEKTRONIX D61 OSCILLOSCOPE 
WITH 2x10 PROBES 350:00 R.L. ARM¬ 
STRONG 27 ROBERTS AVE, BARRACK 
HEIGHTS 2528 PH. 95-1592. 


MINISCAMP WITH NATIONAL MANUALS 
$90 ONO SIXTY KEY KEYBOARD $45 
ONO TWO 2112 256x4 BIT RAM $2 EACH 
J.MUIR, 32 CLARKE STREET, BENDIGO 
3550. PHONE (054) 43-2979. 

2650 MICRO BASIC USES 1.5K RAM. 
INTER GER +32K + - x + LET, IN, PR, 
GT, GS, RND, IF, END. A-Z VBLES. FULL 
SOURCE LISTING + CUTS TAPE. $7. A. 
PEEK 10 GALE ST., WOOLWICH. 2110 
SYDNEY 89-1450. 

SELL 12 COPIES E.T.I. AND 12 EA. IN 
NEAR MINT COND. ALL FROM 76-78 
$25.00 JAMES COTTERILL, CHADSTONE, 
PHONE MON-FRI A/H (03) 56-5011. 

SURPLUS CONV. MANUALS RADIO 
ASTRONOMY WEATHER SATELLITE 
BOOK'S HAM MAG'S MISC ITEM'S LARGE 
S.A.E. FOR LIST'S PHONE A/H (03) 546- 
3940 JEFF SILVESTER 9 GOODWOOD 
DRIVE, SPRINGVALE 3171. 

WANTED CRO IN GOOD CONDITION 
WITH CALIBRATED INPUT AND T.B. 
4" SCREEN OR LARGER A.RETTKE 52 
MAYHEW ST., SHERWOOD OLD. 4075. 

FOR SALE. LICENSABLE 23 CH BETA 
CB RADIO, RFGAIN, SQUELCH, DELTA 
TUNE, INT/EXT SPEAKER, P.A. SWITCH, 
ANL, PROVISION FOR 24TH CH. $80. 
COLIN, Ph 787-7640. FRANKSTON, 
AFTER 6.00 PM. 

FOR SALE. LEADER LSW 250 SWEMAR 
GENERATOR. AS NEW $150. ONO. C. 
BROOKES BOX 117 GOOMALLING W.A. 
6460. OR PHONE GOOMALLING 147. 

URGENT SALE ARLUNYA COLOUR TV 
PATTERN GENERATOR PG31 AS NEW 
WITH ALL LEADS $325 ONO. GOING 
OVERSEAS N. LADSON 467 GEORGE ST., 
DENILIQUIN N.S.W. 2710. 

HP 25/33 CLOCK-TIMER PROGRAM $2. 
SEND S.A.E. TO P.O. BOX 275 WENT¬ 
WORTH BLDG. UNI. OF SYDNEY 2006. 
(MAY SUIT HP19/29). 

SELL HEATH H8 MICRO 16K RAM, 
SERIAL, PARALLEL I.O. BOARD. H10 
PAPER TAPE SYSTEM. PROFESSIONALY 
BUILT. K. POWER 35 FREDA ST. MT. 
GRAVATT BRISBANE. 349-9983. 


r send your ad to — 
ETI MiniMart, 
Modern Magazines, 
15 Boundary Street, 
Rushcutters Bay, 
s NSW 2011. 


GLASS FIBRE COPPER LAMWATE, 
SINGLE SIDE SIZES 3" x 3" TO 19" x 18", 
DOUBLE SIDED 2VS" x 1%" TO 19" x 13". 
FOR PRICES AND SIZES, PHONE COLIN, 
FRANKSTON, 787-7640. 


C.B. RADIO CLUB AND QSL SWAP 
BUREAU. FOR FREE POSTAL MEMBER¬ 
SHIP SEND 20c STAM. LAKESIDE C.B. 
RADIO CLUB. BOX 114, TOUKLEY, NSW 
2263. 

MELBOURNE HI-FI AND TAPE-FANS. THE 
RECORDING SOCIETY OF AUSTRALIA 
MEETS MONTHLY. YOU ARE INVITED 
TO COME ALONG. FOR INFORMATION 
RING OR WRITE TO DON PATRICK, 
36 ARGYLE ST., MCLOED, 3085. (03) 
459-1717. 

CB. FERRIS CB SSB-5000. 5/8 WAVE 
GROUND PLANE ANTENNA. ISE CB 34E 
AM-SSB POWER SUPPLY. TANDY HEAVY 
DUTY COAX CABLE. TVI FILTER. PHONE 
(08) 2951270. 

SELL MOTOROLA M6800 D2 MICRO 
PROCESSOR KIT FULL DOCUMENTATION 
ASSEMBLED AND WORKING, 640 BYTES 
RAM $230 ALSO EX-PMG BAUDOT TELE 
TYPE WITH MANUAL $60 O.N.O. P 
O'FARRELL BRISBANE 209-8696. 

PENNYWISE PERIPHERALS STACKABLE 
4K x 8 BIT RAM PLANE WITH 32 21L02'S 
AS NEW. J. BILLS, 29 BERKLEY ROAD 
RINGWOOD, VICTORIA, 3134. PHONE 
(03) 876-3231 A.H. 

F.M. TRANSCEIVER 6M F.M. NET. CON 
VERTED WITH XTALS. WITH 61V 
ANTENNA AND MOBILE MOUNT $3! 
MR. ANDERS (03) 630-5317 B.H. 

PROGRAMMABLE CALCULATOR. SHEEI' 
SCIENTIFIC PROGRAMMABLE MODEl 
2000. 100STEP PROGRAMMING FACILITV 
SELL - $50, INLCUDING ADAPTOR. GUV 
TEMPLETON, 65 BRENTWOOD AVENUE 
TURRAMURRA 2074. PHONE 44-7593. 
COSSOR VALVE VOLTMETER MODEL 
1044K. OLD BUT STILL VERY GOOD 
$20. TEL (02) 89.4645 EVENINGS/ 

WEEKENDS. 

LABORATORY WEIGHTS, POLISHED 
BRASS SET IN HARDWOOD CASE WITH 
LID, FORCEPS AND FRACTIONS 1 MG 
THROUGH 500 GRAMMES. BRAND NEW 
NEVER USED. $17.50, TEL (02) 89 464E 
EVENINGS/WEEKENDS. 

VACUUM GAUGE - BADENBERG 0-30 ll\ 
HG 5 3/4 INCH DIAL. $17.50, TEL (02! 
89 4645 EVENINGS/WEEKENDS. 

HISTORICAL BOOK. HANDBOOK OF 
TECHNICAL INSTRUCTION FOR WIRE 
LESS TELEGRAPHISTS BY HAWKHEAC 
AND DOWSETT, WIRELESS PRESS PUB 
LISHED IN 1915. $12.50, TEL (02 

89 4645 EVENINGS/WEEKENDS. 
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BUILD 

MUSIC AND 
SOUND 

Expand your talent with the SHI synthesizer; let it 
take you into areas previously reserved for 
musicians. Roland, the world’s largest maker of 
electronic musical equipment, now provides you with 
a comprehensive operator’s manual which will show 
you how to enjoy and understand the never-ending 
creative possibilities. 

Simply hook up the SHI with your hi-fi system and 
play your favourite electronic, pop or orchestral 
sounds — or sound effects like surf, rain, wind, etc. 



Write or call for more information. 

Roland Corporation (Australia) Pty. Ltd. 
13 Chard Road, Brookvale, N.S.W. 2100. 
Telephone (02) 938 3911. 
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If you hang this up, 
your opto supplier can t 
^ hang you up. ^ 


When you need this: Order this: 




MONSANTO PART# 

FAIRCHILD PART# 

LAMPS 

LAMPS 

MV5050 through MV5056 

MV5050 through MV5056 

MV5152 through MV5154 

MV5152 through MV5154 

MV5252 through MV5254 

MV5252 through MV5254 

MV5353 through MV5354 

MV5353 through MV5354 

MV5752 through MV5754 

MV5752 through MV5754 

DIGITS 

DIGITS 

MAN71A 

MAN71A 

MAN72A 

MAN72A 

MAN73A 

MAN73A (3Q 78) 

MAN74A 

MAN74A 

COUPLERS 

COUPLERS 

MCA230 

MCA230 

MCA231 

MCA231 

MCA255 

MCA255 

MCT2 

MCT2 

MCT26 

MCT26 

MCT2E 

MCT2E 

TIPART# 

FAIRCHILD PART# 

LAMPS 

LAMPS 

TIL209A 

TIL209A 

TIL211 

TIL211 

TIL213 

TIL213 

COUPLERS 

COUPLERS 

TIL111 through TILl 19 

mill through TIL119 

LITRONIXPART# 

FAIRCHILD PART# 

COUPLERS 

COUPLERS 

IL1 

IL1 

IL12 

IL12 

IL15 

IL15 

g.E.part# 

FAIRCHILD PART# 

COUPLERS 

COUPLERS 

H11A1 through H11A4 

H11A1 through H11A4 

H11B1 through H11B2 

H11B1 through H11B2 


Fairchild is a major supplier of 
optoelectronic products. We make 
a full line of our own proprietary 
opto parts. Plus all the parts you 
buy from the other guys. (See chart) 
The biggest difference between 
our line and theirs is this: Ours are 
available now. In quantity. 


FAIRCHILD 


Dlttrlbutors: 

GEORGE BROWN & CO. PTY. LTD. 174 Parramatta Road, Camperdown. N.S.W. 2050. Telephone: 519-5855. TOTAL 
ELECTRONICS, Darmin House, 155 Willoughby Road Crows Nest, N S W. 2065Telephone: 439-6722. BROWNTRONICS PTY. LTD 
93 Sackville Street, Collingwood, Vic. 3066 Telephone: 419-3355. WARBURTON FRANKI (MELB.) PTY. LTD. 220 Park Street, Soutl 
Melbourne, Vic. 3205 Telephone 699-4999. TOTAL ELECTRONICS, 239 Bay Street, North Brighton 3186. Telephone: 596-2891 
ELECTRONIC COMPONENTS (OLD.) Suite 16,205 Moggill Rd, Taringa Old. 4068 Telephone: 371-5677. TOTAL ELECTRONICS, 316 
Adelaide Street, Brisbane, Old. 4001 Telephone: 229-1633. PR0TR0NICS PTY. LTD. 174-180 Wright Street, Adelaide S.A. 5000. 
Telephone: 212-3111. GEORGE BROWN & CO. PTY. LTD. 23 Whyalla Street, Fyshwick, A.C.T. 2609 Telephone: 95-0455. 
WARBURTON FRANKI (PERTH), 98 Belgravia Street, Belmont, W.A. 6104 Telephone: 65-7000. NZ: FOUNTAIN MARKETING, 1! 
Maidstone Street, Auckland, N.Z. Telephone: 763-064 
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Electro-Voice Australia Pty Ltd 

174 Taren Point Road, 

Taren Point, NSW 2229. 

Please send me.E-V component speaker 

packages. I have enclosed $1.00 for each 
package ordered. 

Name. 


The best 
speaker kit 
isn’t a kit 


The best speaker kit is a system 
designed by Electro-Voice that 
allows you to choose your own level 
of performance; from a studio 
monitor to a modest bookshelf 
system, from a wide selection of 
woofers, tweeters, mid-range 
drivers and crossovers. 

The Electro-Voice provides detailed 
plans on how to construct the 

enclosures designed specifically for 

the drivers you chose. 

Only Electro-Voice gives you all the 
options. But, then, Electro-Voice is 
known for their superb quality 
speakers — not for kits. 

To get your component speaker 
catalogue and construction plans 
package, just send $1.00 to 
Electro-Voice Australia Pty. Ltd., 
174 Taren Point Road, Taren Point 
NSW. 2229. 




Eleclrol/bice 

a gulton company 


Addr 


P/Code. 


1 


mmESSm 


I cartridges! 

ADC ZLM. 

ADC XLM MK3. 

ADC VLM MK3. 

ADC QLM 36 MK3. 

ADC QLM 34 MK3. 

ADC QLM 32 MK3. 

ADC QLM 30 MK3. 

DENNON DL107. 

DENNON DL109R. 

DENNON DL 109D. 

DENNON DL103. 

AU310 Trans for DL103. 

DENNON DL103S. 

AU320 Trans for DL103S... 

Shure V15 Type IV. 

Shure V15 Type III. 

Shure M95ED... 


....$112 

....$120 

.$70 

...$155 

.$90 

...$159 

...$125 


Shure M91ED. 


Shure M70EJ. 


Shure M55E. 



Shure M24H. 

.$79 

Shure M70B. 

.$12 

Shure M75CS. 

.$19 

Shure M44-7. 

.$21 

Jelco MC9. 


Jelco MC-14D. 

.$24 

Jelco MC-14E. 

.$39 

Jelco MC-45E. 

.$80 


STYLII 


Shure VW35E... 
Shure N95ED... 
Shure N91ED... 

Shure N70EJ. 

Shure N55E. 

Shure N44E. 

Shure N24H. 

Shure N70B. 

Shure N75C. 

Shure N44-7. 

Jelco ND-9. 

Jelco ND-14D.... 
Jelco ND-14E.... 
Jelco ND-45E.... 


I TONE ARMS! 


ADCLMF-1. 

ADC LMF-2..'..::.$189 

Grace 707.$89 

Jelco SA50.$39 

Jelco SA200.$69 

I ACCESSORIES! 

Headshell JS-10 Blk A1.$8.50 

Headshell JS-20W Nat A1.$9 50 

Headshell JS-50 Solid Blk A1....$11.75 

Stylus Press Gauge.$4.95 

Static Discharge mat.$7.95 

Stylus Microscope. “■ — 


- r ..H.$4.00 

Static Eliminator Gun.$19.95 

Goods listed are offered subject to availability. 
Prices include postage anywhere in Australia 
Write, phone or call in. Send SAE for full 
cartridge and styli price list. 


CAMPBELLTOWN HI-FI 

107 Macquarie Ave, 
Campbelltown, NSW 2560 
Open all day Saturday 

Ph. (046) 25-6067 



THIS CAN DO BETTER 


QUESTION: The majority of microcomput¬ 
ers now being sold to hobbyists, resear¬ 
chers, and small businesses, use 8-bit 
microprocessors. Why then have virtually 
all the makers of 8-bit microprocessors 
(Intel, Fairchild, Motorola, Zilog, etc) an¬ 
nounced that they are working on the pro¬ 
duction of 16-bit microprocessors? 

ANSWER; Because users of 8-bit equip¬ 
ment are becoming aware of its limitations 
and of the advantages offered by the 16-bit 
microcomputer: greatly increased calculat¬ 
ing capacity, increased addressing effi¬ 
ciency in programming, and so on. More 
and more of the experts in the field are 
becoming convinced that for the serious 
users of microcomputers, the future lies 
with the 16-bit processors. 

PONDER: While the others are working 
hard to catch up, Texas Instruments re¬ 
mains the world leader in microprocessors 
with its 64-pin, 16-bit TMS9900. Anything 
8 bits can do, this can do better. And it can 
do many things that are completely beyond 
the capability of any 8-bit microprocessor. 
It has separate data and address lines (no 
multiplexing), hardware multiply and di¬ 
vide, and a host of other features. May we 
tell you more about them? 

THE COMPLETE SYSTEM AVAILABLE 
NOW: IMPACT can, from stock, supply you 
now with a fully assembled and tested 
Technico T-9900-SS Single-board, 
Stand-alone microcomputer for $575 
(model T-1.5K-SS) or $795 (model T-6K- 
SS), built around the TMS9900 chip. Also 
available: a wide range of additional boards 
and peripherals to go with it. Just tell us 
you would like to receive details and prices. 
(Warning: You must expect to pay a little 
more, of course, than for an 8-bit 
machine). 

I.M.P.A.C.T. LTD., 

P.0. Box 177, PETERSHAM 
NSW 2049. Ph: 560-7603. 


I-"I 

Yes, I would like Technico details and prices. ! 


| ADDRESS. 

|jSTATE.POSTCODE. 


I 

I 

J 
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ME-521 DX 

3% DIGIT LCD DISPLAY 


ME-522 

3V2 DIGIT LCD DISPLAY 


3Vz DIGIT %” HIGH LCD 
WITH MODE DISPLAY 

Digital Multimeter at an Analog price! Send for detailed specifications and compare before buying 

Available from: NSW; David Reid Electronics, 516-3544. Radio Despatch Service, 211-0191. Etectronics (Distributors), 636^052. Martin b 
Launav 29-5834. Standard Components, 660-6066. VIC: Radio Parts, 329-7888. Stewart Electronics, 543-3733. Arlin Instruments, 569-6984 
SA: Protronics, 212-3111. WA: Reserve Electronics, 328-3116. OLD; Wilber Sales, 391-5136. 

AMPEC ENGINEERING CO. Tel: (02) 818-1166. 


RELIABLE 


DIGITAL MULTIMETERS 

ME SERIES 


SOAR 



SI 00 

I/O PORT BOARD 


NEW FROM S.M. ELECTRONICS 


See us at Computer Show, December 9 and 10. 

Box Hill Town Hall, Melbourne. 

SI 00 STATIC RAM BOARD 

Available in Jan: 16K, 2114 s, 450 Ns, low power. 4K block addressing, bank select, 4K block 
mem. write protect, plated thru holes, solder mask, wait states, Australian made. 


• 9 Programme parallel ports (8255). 

• 1 Programme serial port (8251) selectable as 20 m 
current loop for TTY, RS232 or 5V TTL. 

• Xtal controlled baud rate generator from 75 to 960( 
baud. 

• Baud rate switch selected. 

• Fully decoded addressing for ports via Dil switches 
t Sockets supplied for main chips (5). 

• 3 x 36 way and 1 x 10 way flat cable sockets. 

• Plated thru holes with solder resist mask. 

• Fibreglass board with gold plated edge connector. 

• Fully buffered with LS chips. 

• Australian made. 


KIT PRICE — 16K $346 plus 15 percent s/t. 
— 8K $196 plus 15 percent s/t. 


KIT PRICE $164 plus 15 percent S/T. 


Sri 


ELECTRONICS 


10 Stafford Crt., Doncaster East. Victoria. 3109. 

Box 19, Doncaster East. 3109. Ph (03) 842-3950. 

Built & tested prices and tax free prices on application. 
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Wind Meter 


Project 556 
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News Digest i 


Attention, Mr. S. Campbell 

Would Mr. S. Campbell of Mill Park, 
Victoria, who won the September ETI/ 
Unitrex Calculator Contest, please 
contact us, as we have mislaid his 
address and we are unable to send him 
his Unitrex calculator? 



374 kW Triode 

The new Philips YD1432 metal-ceramic 
triode, intended for use as an industrial 
oscillator in rf heating equipment, 
supplies high power of typically 374 kW 
at a low anode voltage of only 12 kV. 
This means that conventional compon¬ 
ents can be used in the power supply 
and the rf circuitry with consequent 
cost savings. 

Featuring a high anode efficiency of 
80%, the YD1432 bridges the gap 
between the other well-known Philips 
tubes, the YD1212 (240 kW) and the 
YD1342. 

The YD1432 incorporates similar 
component parts to the other Philips rf 
heating tubes with proven reliability and 
is fitted with an integral helix for water 
cooling. The new tube follows the 
current market requirements in the 
trend to the use of lower voltage anode 
supplies. 

Further information available from 
Philips Electronic Components & 
l Materials, 67 Mars Road, Lane Cove. 


C E Show Diversifies 

The organisers of the Consumer 
Electronics Show this week announced 
details of a substantially diversified C E 
Show in 1979. The 4th Australian CES 
will be staged at the Sydney Showgrounds 
from Wednesday, 18 July to Sunday, 22 
July. 

Whilst previous C E Shows have 
drawn wide support from the hi fi 
industry, organisers next year are looking 
to a greater range of products fuUy justi¬ 
fying the “consumer electronics” title. 

Amongst the projected list of displays 
are: digital watches and clocks, computer 
games, personal computing equipment, 
dictating machines, lighting equipment, 
records* amusement machines, antennas, 
PA systems, security systems, electronic 
calculators, microwave ovens, batteries, 
photo systems, professional sound 
recording equipment and electronic 
radios. 

The organisers weren’t quite ready to 
release full details, but whispers of space 
age equipment and a CE Wiz Kid pro¬ 
motion were heard at the Showgrounds. 

World Eye on Australian Exhibition 

In October 1980 the world computer 
spotlight will turn to Melbourne for the 
biggest single computing activity ever to 
be staged south of the equator. IFEP - 
The International Federation of 
Information Processing - has selected 
the Exhibition Building, Melbourne for 
the 8th World Computer Congress, 
incorporating an Exhibition of the likes 
never before seen in Australia. 

World Computer Congress’ are held 
once every three years, Congress 80 being 
shared between Tokyo, Japan and 
Melbourne, Australia. 

Going on the 1977 Congress in 
Toronto, Australian exhibitors can 
expect between 2000-3000 registered 
delegates representing every technolog¬ 
ically advanced country in the world to 
visit the Exhibition. 

The exhibition is certain to attract 
virtually the entire computing profession 
in Australia. 

A Personal Computing Fair will be a 
major drawcard within the Exhibition, 
particularly for the thousands of Aust¬ 
ralians to visit the Exhibition Building 
on a day set aside for the public. 

The organisers of the Congress 80 
Exhibition, Riddell Exhibition Promo¬ 
tions Pty Ltd have allocated over 5,500 
square metres (60,000 square feet) for 
exhibition purposes only. 

According to Riddell's general man¬ 
ager, Mr Bryan Humphris, the Congress 
80 Exhibition will dwarf all previous 
computer exhibitions held in Australia. 


\ 

“If there is any doubt about Australia’s 
role in the world computer stakes, Con¬ 
gress 80 will cement our foothold until 
the turn of the century ,” Mr Humphris 
said. 

Riddell’s have been contracted to 
organise and promote the Exhibition by 
Congress 80 organisers, The Australian 
Computer Society. 

For further information please 
contact Riddell Exhibition Promotions 
Pty Ltd, 166 Albert Road, South 
Melbourne, Vic, 3205. 



16K Bipolar PROM 

What is believed to be the world’s first 
16K bipolar PROM to go into production 
has been announced by Signetics. 
Designated 82S190 (open collector out¬ 
put) and 82S191 (three-state output), 
the new 16K PROM is the latest addition 
to a range of PROMs which has already 
set new industry standards. Samples are 
now available through Philips Electronic 
Components and Materials, and produc¬ 
tion build-up is planned to meet a full- 
scale demand next year. 

The 82S190/191 offers a great deal 
more than just extra storage. Despite 
having double the capacity of its 8K 
counterpart, it has the same power 
dissipation as the smaller PROM and is 
almost as fast. Its access time is guaran¬ 
teed at 80 ns, with 50 ns as the typical 
value, while the power dissipation is 
650 mW typical and 875 mW maximum. 

The manufacturing process is the 
reliable diffused isolation, michrome 
fuse system utilizing dual-layer alumin¬ 
ium interconnect. The programming 
circuitry is unchanged from Signetics 
PROMs currently in production, so new 
programming equipment is not needed. 

For further information, contact 
Philips Electronic Components and 
Materials, 67 Mars Road, Lane Cove. 
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SUPER SPECIALS 


CANNON CONNECTORS 


BD 139 — 50c ea. 

BD 140 — 50c ea. 

BC 547/8/9 — 15c ea. 
20 555 Timers for $5 


MJ2955 — 80c 
2N3055 — 75c 
T03 Mounting Kits — 5c ea. 


7400.. . 

7401.. . 

7402.. . 

7403.. . 

7404.. .. 

7405.. .. 

7406.. . 

7407.. . 

7408.. . 

7409.. . 

7410 . 

7411 . 

7413 . 

7414 . 

7416 . 

7417 . 

7420. 

7422. 

7426 . 

7427 . 

7430. 

7432. 

7437 . 

7438 . 

7440 . 

7441 . 

7442 . 

7447 . 

7448 . 

7450 . 

7451 . 

7453 . 

7454 . 

7460. 

7470. 

7472 . 

7473 

7474 . 

7475 . 

7476 . 

7480. 

7483. 

7485 . 

7486 . 

7490 . 

7491 . 

7492 . 

7493 . 

7494 . 

7495 . 

74100. 

74107. 

74121. 

74123. 

74132. 

74150 . 

74151 . 


TTL 


74153.. .. 

74154.. . 

74157.. .. 

74160.. .. 

74164.. . 

74165.. .. 

74173.. .. 

74175.. . 

74180.. .. 

74192.. .. 

74193. 


.1.40 


74LS191.1.20 

74LS192.120 

74LS193.1.20 

74LS194.1 20 

74LS195.1.20 

74LS196.120 

74LS221.120 

74LS253.1 85 

74LS279.65 

74LS365. 80 

74LS367. 80 

74 LS 368.:;:: 80 


74LS 

74LS00.30 

74LS01.30 4000. 

74LS02.30 4001. 

74LS03.30 4002. 

74LS04.35 4006. 

74LS05.35 4007 

74LS08.30 4008 

74LS09... 30 4011 

74LS1P. "30 4012.. 

74LS11.30 4013.. 

74LS12.30 4014.. 

74LS14.1.20 4015.. 

74LS20.30 4016.. 

74LS21.30 4017.. 

74LS27,.30 4018.. 

74LS28.40 4019.. 

74LS30 .30 4020.. 

74LS32.33 4021.. 

74LS37. 45 4022. 

74LS38.45 4023.. 

74LS40 .30 4024.. 

74LS42.1 20 4025.. 

74LS73.1.20 4027.. 

74LS74.50 4028... 

74LS75.70 4029... 

74LS78.50 4030... 

74LS85.1.50 4040.. 

74LS86 .50 4041.. 

74LS90.1.20 4042.. 

74LS92.1.20 4043... 

74LS93.1.20 4044... 

74LS95.1.50 4046... 

74LS109.50 4049 

74LS113.55 4050... 

74LS114.55 4051... 

74LS138.1.20 4052... 

74LS151.1.20 4053... 

74LS154.1.60 4060.. 

74 LSI 57.90 4066... 

74LS163.1.20 4068. . 

74LS164.1.30 4069... 

74LS174.1.00 4070.... 

74LS175.1.00 4071... 


CMOS 


4072 . 

4073 . 

4074 . 

4076 . 

4077 . 

4078 . 

4081 . 

4082 . 

4510 . 

4511 . 

4518. 

4520. 

4528. 

4555. 

14553. 

14584. 

74C00. 

74C02. 

74C04. 

74C08. 

74C10. 

74C14. 

74C48. 

74C73. 

74C75. 

74C76. 

74C90. 

74C93. 

74C175.... 
74C192.... 
74C193... 


LINEAR 


VOLTAGE 

REGS. 


325. 

723. 

7805 . 

7806 . 

7808. 

7812. 

7815. 

7818. 

7824. 

7905. 

7912. 

7915. 

78L05.... 
78L12.... 
78L15... 
79L05... 
79L12... 
79L15. 


OPTO 

FND507 C/A.1.70 

FND 357C/C.1.40 

FND 500C/C. 1 40 

Red LED.22 

Green LED.35 

Yellow LED.35 


DIODES 


'N5625 5A 400V. 

I.C. 

SOCKETS 


" S0 KflS 1 r !! ays ' r° b ° ard . s ° ldar - solderwick, soldering Irons, transformers. 
All components brand new by top companies. Prices current till end of January. 


ROD IRVING ELECTRONICS 

S 8a°m 4M 7 , ^T' N T hC °£' Y!5- j' 07 °- Ph <° 3 > 489-8131. Open Mon-Thurs 8 am - 5.30 pm Fri 

oanlfs.JTin? , 7 r 0rders: P0 BO * ,3S - Nor,hco,e Vie.3070. Minimum 75c posfand 

pack. Send 30c stamp for free condensed catalogue 
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COMPUTER 
BITS 


47 Birch Street, 
BANKSTOWN. NSW. 2200. 

A DIVISION OF AUTOMATION 
STATHAM PTV. LTD. 

(02) 709-4144. Telex AA26770. 
Trade Enquiries Welcome. 


!Sf 

tmgg 

Sllll. 


LOW PROFILE 
TRANSFORMERS 


20VA CHASSIS OR FRAME MOUNTED 
Type No. I Series Connectic 
PL12/20VA 12 vblts at 1.67 
PL15/20VA 15 volts ?t 1.33 
PL18/20VA 18 volts at 111 
PL24/20VA 24 volts at 0.83 
PL30/20VA 30 volts at 0.67 
PL40/20VAI 40 volts at 0.50 


A CHASSIS OR FRAME MOUNTING 




PL12/40VA 

PL15/40VA 

PL18/40VA 

PL24/40VA 

PL30/40VA 

PL40/40VA 


60VA CHASSIS OR FRAME MOUNTING 


Type No. 

PL12/60VA 

PL15/60VA 

PL18/60VA 

PL24/60VA 

PL30/60VA 

PL40/60VA 


Made in Australia and Guaranteed by: 


ELECTROCRAFT 

PTY. LTD. 

68 Whiting Street, Artarmon. 2064 
Telephone 438-4308. 438-3266 


We have the largest range of TV 
antenna accessories in Sydney. 

CHECK OUR PRICES 


TRADE AND WHOLESALE SUPPLIED 


FM ANTENNA S 


I.Y. ANTENNA S „ _ 

Hills outer fringe CA.16 phase array f“ 

Hills 215 (Australia's best selling high gain 8 el antenna at a 
'• - price). 252c 



3FERGUS0NE 


Hills EFC.3 (The best of the colour 75 ohm antennas, very 
Ch h «;^ef; n a^e 0 r 0d 3,T, ,i ^ h 3 0 ^7 n | ohm (Best metropftJ 
inti-ghosting antenna) 

-*-...nun 300-75 


Channel master 3110 300-75 ohm I 

Belling Lee plugs. 

Belling Lee Coaxial wall sockets. 


Ecraft TV FM Distribution Amplifiers 
and Amplifier Splitters 

R.F. Amplifiers Masthead and Distribution for FM & Ti 

from 16 dB Ecraft. 

25 dB Ecraft.. 


FERGUSON TRANSFORMERS PTY.LTD. 

331 HIGH STREET, CHATSW00D. N.S.W. 2067. 

IFT4 


PROJECT KITS for the beginner 
Completely safe — battery operated — no mam 
connection. See ADVERTISERS INDEX: KIT BIT1 
AUST. 

• IDEAL XMAS GIFTS 


■V—V- 


THETM/13 UHF/CB BEAM 




S35.94 


construction, elipsc 


e Rotators CDE AR22XL 

e Build your own CB power supply Black vinyl cf 
holes drilled for Ferguson transformer 240V to 
$8.95. Regulator 13.8V 2.2amp $2.94. Circuit su 
Please enclose postage with all orders. 


WE ARE THE EXPERTS — 30 YEARS 
THE ANTENNA BUSINESS 


Open Mon. to Fri. 8-5. Sat. 8.30-12 
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AVC 


PROFESSIONAL 

SOUND & LIGHT 
SOUND & LIGHT 

SOUND & LIGHT 

SOUND & LIGHT 

Importers of 

Quality Electronic Equipment 
Complete HIRE • SALES • DESIGN 
service to the entertainment industry. 

OFFICE and SHOWROOMS 
2388 Gold Coast Highway, 

Mermaid Beach. Old. 4218. 

Phone (075) 38-3331. 


DJ S77 STEREO DISCOMIXER 


SUPERIOR DESIGN 
CLEAN, CRISP SOUND 
REPRODUCTION. 


?“ran V t°ee e ° Veride * ,ape - in ' ,ape - ou1 » 2 microphone in-------- .- - 

86 a 5cm e x S 9cm a, Weioht C 4 n |k{, e C/WtUrntables and 200 watt poweramp built in Mon ° or s’ereo. s tee (mixer° n| y) 1 7cm x 

I ITi^ ocn professional 

LI I LI ^OU EFFECTS PROJECTOR 

•. 250W Quartz Iodine Effects projector for use with effects from spectacular 
Liqhtomation ranoe e Lens system totally enclosed to eliminate light spill t Cool, 
quiet operation, high efficiency tangential air blower • Used free-standing or 
susp^ witt adustable !! andle • SuppHed as “Main-Frame Unit" with 50mm 
lens 60, 85 & 100mm avail. • 14 attachments available — changed by slide-in 
ro ator system — wide selection of cassettes & 6" Effect Wheels t Mains voltage 
selector gives range of 6 input voltages. 

. STROBES. SOUND TO LIGHT UNITS • DRY ICE FOG MACHINES l ROPELITES • LIGHTING STANDS . BEACONS 
* JBL SPEAKERS A CABINETS * Brochures available on request. 


i. 2 x turntables in e T.T. start buttons e slave out. 2 



EPROM ERASERS 

COMPLETE WITH 
20 MINUTE TIMER 


ERASES UP,TO 30 EPROMS IN 10 MIN 
$120 INC SALES TAX P&p 
10 EPROM VERSION $95 INC 


PROGRAM TMS2716 
for just $20.40. 


I WITH YOUR 


2708 PROGRAMMER 
TMS27I6 ADAPTOR BOARD 


WITH ZERO INSERTION FORCE SOCKET $28 60 

EflfiDm ELECTROTCS 

PO BOX 40, NTH. BALWYN, 3104 

ALSO AVAILABLE FROM 

MACKAY ELECTRONIC DISTRIBUTORS PTY. LTD. 

Regd. Office: 32 woodhouse Roaa, Doncaster East, victoria, 3109 - Phone: 842 3465 
SALES AND SERVICE Allrn OICITAL COMPUTER ORGANS 


AUDIO ENGINEERING & PRODUCTION 



If you’re serious about audio 
engineering, are willing to 
study hard, attend lectures 
and practical recording 
sessions, contact John 
Burnett or Stephen Penning, 
A.S.R.E. 


I SCHOOL OF BASIC ELECTRONICS 



. . Sydney 922-6301, , , Canberra 80-4446. . . Adelaide 261-1383. . . Newcastle 69-4021 
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Fast dependable mail order service 
Prime devices at low prices 

THE ELECTRONIC MAILBOX 
P.O. BOX 97 

PENNNANT HILLS N.S.W. 2120 


1. PROVEN QUALITY * prime 
factory devices, money back 
guarantee. 

2. SAME DAY SHIPMENT « all 
orders cleared within 24 hours 
of receipt. Immediate credit or 
refund out of stock items. 


LINEAR 


. 3U ■ u 

.30 74LS11 
. 30 74LS11 
. 30 74LS13 
1.20 74LS15 
30 74LS15 
. 30 74LS15 
30 74LS1C 
' 40 74LS1J 


74LS28. . 

74LS30. . 

74LS32.« 

74LS37. 45 . 

74L538. . 44 74LS192. 

74LS40. . 

74LS42. . 

74LS73. . 

74LS74. . 


Jo 74LS1S 
■ jo 74LS1S 
' I in 74LS19 
' ' 74LS19®. 

' ' ?o 74LS221 . 
' ' 50 74LS253. 
' j §2 74LS279 . 
' 55 74LS365. 


. . 40 


7400 . 

7401 . 

7402 . 

7403 . 

7404 . 37 

I 7405 . 37 

I 7406 . 50 

I 7407 . 50 

I 7408 . 34 7476 . 

I 7409 . 34 7480 . 

I 7410 . 30 7483 . 1.25 | 

I 7411 . 37 7485 . 

I 7413 . 54 7486 . 

I 7414 . 1.03 7489 . 1.20 I 

I 7416 . 60 7490 . 75 I 

I 7417 . 60 7491 . 1.00 I 

I 7420 . 30 7492 . 75 I 

I 7422 . 30 7493 . 75 I 

I 7426 . 45 7494 . 1.10 | 

I 7427 . 45 7495 . 

I 7430 . 30 74100 .... 2.45 I 

I 7432 . 43 74107 

■ 7437 . 50 74121 . 

I 7438 . 50 74123 .... 1.10 I 

■ 7440 . 30 74132 .... 1.25 I 

■ 7441 . 1.50 74150 .... 1.80 I 

■ 7442 . 70 74151 .... 1.10 I 

I 7447 . 1.25 74153 .... 1.10 I 

I 7448 . 1-25 74154 .... 1.70 I 

■ 7450 . 35 74157 .... 1.10 I 

■ 7451 . 35 74160 .... 1.55 I 

I 7453 . 35 74164 .... 1.55 | 

I 7454 . 30 74165 . 

I 7460 . 35 74173 .... 2.75 I 

■ 7470 . 65 74175 .... 1-65 I 

■ 7472 . 45 74180 .... 1.35 I 

■ 7473 . 60 74192 .... 1.40 I 

■ 7474 . 65 74193 .... 1.40 I 

17475.65 74221 .... 1.50 J 


■ 4006 -! 1.40 4046 . 

I 4007 . 25 4049 . 

| 4008 .1 25j“0. 

\zi .II 4^2::::: 

I “K. ’- 20 

1 4014 . 135 In!* - 100 

I 4015 . 1.20 4066 . 1.00 

I 4016 . 50 4068 . 

I 4017 . 1 40 4069 . 

I 4018 .1 40 4070 . 

1 4019 . 75 4071 . 

I 4020 .1 60 4072 . 

I 4021 . 1 40 4073 . 

I 4022 . 1.60 4074 . 

I 4023 . 25 4076 . 1.85 

I 4024 . 90 4077 . 

1 4025 . 40 4078 . 

I 4027 . 80 4081 . 

I 4028 . 1.25 4082 

I 4029 .1.90 4510 .1.50 

I 4030 . 40 4511 . 

I 4040 .1.30 4518 . 

1 4041 . 1.25 4520 . 1.45 

14042 . 1.25 4528 .1.20 

MICROPROCESSOR 
CHIPS 

All devices supplied 
complete with data. 

Z80 2MC/S $29.95 
PIO for Z80 $15.95 
CTC for Z80 $15.95 
2650A $19.75 

260 PIPBUG $17.25 
SC/MP11 $12.75 
8080A $12.75 

$22.50 

T OPTOELECTRONICS 
FND500 .5" C/C . . $1.25 
1 FND 507 .5" C/A. . $150 
FND357 .3" C/C. $130 
RED LED. .2". 5 for $1.00 

GREEN LED.35 

1 YELLOW LED.35 I 


. 1.35 567 ... .2.65 

__ . 90 709.75 

349.2.25 723 (VR). 

.1.65 741 . 

.2.00 747.1 25 

381.2.00 3900 . 


. . 10 


CAPACITORS 
Ceramic disc: 
lOpf 50V . . 

47pf 50V . . 
lOOpf 50V . 

220pf 50V . 

330pf 50V . 

470pf 50V . 

.001 mfd 50V 
.0047mfd 50V 
.01 mfd 50V . 

,022mfd 50V 
.047mfd 50V 
.1 mfd 50V . 

Polyester: 

.001 100V.15 

,0015mfd 100V . . 15 
.0022mfd 100V . . 15 
.0047mfd 100V . . 15 
.01 mfd 100V .... 15 
,022mfd 100V ... 15 
.047mfd 100V ... 15 

.Imfd 100V.20 

.15mfd 100V .... 25 
.22mfd 100V .... 25 


Electrolytic: 

Imfd 50V. 

4.7mfd 50V ... . 
lOmfd 50V ... . 

22nfd 25V .... 

47 mfd 25V ... . 
lOOmfd 25V ... 
220mfd 25V ... 
470mfd 25V ... 
lOOOmfd 25V . . 
2200mfd 16V . . 
Tantalum: 

-Imfd 35V . . . 

.22mfd 35V . . . 

,33mfd 35V .. . 

.47 mfd 35V.35 

.68mfd 35V.35 

Imfd 35V .... 

1.5mfd 35V .. . 
2.2mfd 25V .. . 

3.3mfd 25V .. . 
4.7mfd 25V .. . 
6.8mfd 25V .. . 
lOmfd 25V .. . 

22mfd 25V.45 

33mfd 16V.50 


MEMORY IC’S 

2101 256 x 4 STATIC RAM.$3.75 

2102-4 IK STATIC.$1-45 

2114 4K STATIC.2 for $19.95 

4116 25QNS DYNAMIC.$22.00 

f^^^^^^^ 5.000Mhz.7.95 1 

(+ .005% @ 25 t t) 6.000Mhz.7.95 I 

I.OOOMhz.7.95 lO.OOOMhz.7.95 I 

1.843Mhz.7.95 12.000Mhz.7.95 ■ 

2 OOOMhz.7.95 18.000Mhz.7.95 1 

U.OOOMhz.7.95 20.000Mhz. . 


%W RESISTORS 
Full E12 range from 
10HM to 10MEG 

.04 

Each decade includes: 
1.0,1.2,1.5,1.8, 2.2, 

2.7, 3.3, 3.9, 4.7, 5.6, 

6.8, 8.2 


SWITCHES 
SPST min tog . . .1.20 
ADDT min tog . . 1.45 
SPDT mon push. . 1.75 
DIPSWITCH 

16pin.2.50 


. 7.95 I 


PLEASE ALLOW $2.00 postage and handling on all orders. 
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Ideas for 
experimenters 




Guitar Sustain Unit 

The sustain to be described here holds 
the output at a constant level over a 
wide range of input levels. It was desig¬ 
ned to use with electric guitars and has a 
maximum effect with the guitar pick-up 
Full up. 

The principle employed is that of 
an AGC, whereby the circuit output is 
monitored by a DC voltage follower 


which controls the gain of the VCA 
through which the signal passes. The 
advantages of this circuit are that, 
unlike many such devices, it does not 
use opto-coupling which draws too 
much current for battery powered 
equipment; it produces no audible dis¬ 
tortion; components are easily obtained 
— and cost is low. 

Construction method is not critical. 



MOS Gate Identifier 

he circuit can be used to distinguish 
lur types of dual input gates - AND, 
R, NAND, NOR — it is also a quick 
ethod of checking 1C function. If 


an AND gate is inserted into the socket, 
an A appears on the LED. An O denotes 
an OR gate. The decimal point is used 
to denote inverted function, i.e. A is 
an NAND gate. 



PUSH BUTTON-INSTANT CASSETTE 


Desk top units to suit every need 



ECONOMY COPIER 

• High speed, copies a C60 in 2 minutes 

• Two button operation, automatic 



• High speed, copies a C60 in 2 minutes 

• Two button operation 

• Track selectable erase, automatic 
rewind. 



STEREO COPIER IV 

• High speed, copies a C60 in less than 
3 minutes. 

• High fidelity stereo copies. Track 
selectable recording and erase for 
four channel operation. 

• Two button operation — automatic 


SLAVE COPIER 



FOR FURTHER INFORMATION: 
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Ideas for experimenters 



Digital Bike Speed 

This unit provides push-bike speed 
measurement between zero and 100 km 
hr or 100 mph! The circuit is based on 
the Sintel MOS counter block, which 
counts the pulses from the photo 
transistor Q1. 

The pulses are provided by fixing 18 
iluminium 'barriers' to the wheels. Q1 
was an unmarked type in the prototype, 
n a TO 18 package. This mounts in an 
)ld felt-tip pen case opposite the lamp 


so that the barriers interrupt the beam 
in operation. The counter operates 
whilst PB1 is pressed, but latches after 
a time determined by RV1 or RV2. IC1 
and associated components. IC1 forms a 
square-wave oscillator with variable 
mark-space ratio. The time for which 
pin 3 is taken low is determined by RV1/ 
RV2 — this enables the counter. 

The speedo accuracy is determined 
by the accuracy of setting of controls 
RV1 and/or RV2. 



lectronic Ignition Switch 

/hen used with a calculator type key- 
oard, this circuit provides a 'com- 
ination lock' ignition switch which 
nly activates if the correct sequence of 
tree numbers is keyed in. The keyboard 
as 14 keys numbered 1 to 12, 'START' 
id 'FINISH'. To start the car, the 
tart' key is pressed and the start LED 
ill light. The correct sequence of 3 


numbers is then keyed in. If the sequ¬ 
ence is wrong, the cars horn will be 
sounded. If the right sequence is entered, 
the 'START' LED will extinguish and 
the ignition will be energised. The 
correct sequence will be PB1, PB2, 
PB3, but these can be arranged amongst 
the other keys in the keyboard and 
given any numbers. 


mam 


constructor 

components 


EVERYTHING FOR 
THE CONSTRUCTOR 
AT ONE SHOP 
AT PRICES TO SUIT 
YOUR BUDGET 


SPECIAL! 

Make your own PCB’s 
with our super kit. 


ONLY 


$ 8 - 


SILICON VALLEY 

stockists 




— CAPACITORS — 
— RESISTORS — 
— POTS — 

— SWITCHES — 
— PLUGS — 

— SOCKETS — 

— PANEL LAMPS — 

— TRANSISTORS — 
— DIODES — 

— BOXES — 

— LEDS — 

— IC’s — 


Try us for the 
hard-to-get components 

Block Capacitors 
Silver Micas 
High Voltage 
etc, etc 


Ask at the counter 
for our stock list 
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DISCOUNT 

COMPONENTS 


10 RED LEDS.. 

7805. 

7812. 

LM317K. 

TIL209. 

10 BC547. 

IN4003. 

IN4002. 


...$1.50 100 RED LEDS.$13.00 10 74LS00 .. 

.90c 10 4016.$4.50 10 uA301.... 


.90c 6 LUG TAG STRIPS.5c ^N28 

...$2.90 309K.$1.50 }N29 . 

.18c 10 GREEN LEDS.$2.90 . 

...$1.20 10 YELLOW LEDS.$2.90 io 741 

.7c 10 4011.$2.00 LED CLIPS... 

.7c 10 723. 


ULTRASONIC TRANSDUCERS 

as used in ETI 585R/T ultrasonic switch 


ZENERS 

400mW E24 Values 3.3v to 33v 
1 Watt Zeners 3 3v to 33v. 


2708 EPROM 
2102 450nS : 1 


TRIACS 

DIACS 

CLOCK MODULES 
MICRO’S 


9334 


.$26.00 

$1300 
$3 30 


PCB’S PRECISION DRILLED 
FIBREGLASS 

ETI 043... 

ETI 044 . 

ETI 047 . 

mi . 


RESISTORS 

Vi watt Metal Glaze 

1 ohm to 1M (El2 values). 

1.2m — 10m (carbon). 

1 watt carbon 


11 


$1 70 
$130 

.$1.90 

$1 90 

.$1.90 

.$1.60 


TANTALUMS Resin Digped^ 


4.7uF 35V .. 
6.8uF 35V... 
1OuF 16V 


70 


MINIATURE TRIMPOTS 


I C SOCKETS 


POTENTIOMETERS 

.25 watt rotary carbon single gang. Log or Lin. 
IK. 5K. 10K. 25K. 50K 

100K, 250K. 500K, 1M, 3M (Lin). 


CERAMICS 


820pF to .0015uF El 2 Vs 


ELECTROLYTICS 


KITS 



itt, .1" spacing 

50, 500, IK, 2K, 5K, 10K, ... 

iOK, 100K, 250K, 500K, 1M. 


SILICON VALLEY 


Silicon Valley catalogue and price Ms 


Also in stock: Multimeters, relays, veroboard, solder, solderwick, soldering ire 
companies. Prices current till end of January. 


s, transformers. All components brand new by top 


ROD IRVING ELECTRONICS 


Shop 499, High Street, Northcote, Vic 3070. Ph (03) 489 8131. Open Mon-Thurs 9.00-5.30, Sat 9.00-1.00. Mail Orders: P0 
Box 135, IMorthcote Vic. 3070, Minimum 75c post and pack. Send 30c stamp for free condensed catalogue. 
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Ideas for experimenters 


Half-Wave Control 

One of the most common 
applications for SCR phase control 
systems is speed control of 
commutator motors - such as those 
used for food mixers, sewing machines, 
pottery wheels etc. 

However one of the disadvantages of 
controlling motor speed by varying 
input power is that as the effective 
power input is reduced to slow down 
the motor — the torque available is 
reduced as well. 

This may be overcome by using a 
feedback signal to advance the firing 
angle in proportion to the load on the 
motor - thus increasing the power 
input if more torque is required. 

The circuit shown (right) achieves 
this load compensating function by 
deriving a feedback signal from the 
armature back-emf (produced by the 
residual field of the motor). In this 
circuit, the SCR is triggered when the 
voltage on the wiper arm of potentio¬ 
meter R2 rises to a high enough value 
to forward bias diode D2 - thus 
allowing gate current to flow. As the 
back emf tends to reverse bias D2, 
the firing point of the SCR depends 
largely upon the back emf and this in 
turn is a function of speed. If the motor 
is loaded, the speed reduces, thus also 
reducing the back emf - hence D2 
becomes forward biased earlier in the 



nproved Half-Wave 

Vs may be seen from the circuit diagram 
t is necessary to bring out separate 
connections from the armature and field 
/indings. This is generally a simple 
peration and providing it can be done 
ie circuit will provide stepless speed 



cycle (triggering the SCR earlier in the 
cycle), and thereby supplying the motor 
with more power to offset the effect 
of the loading. 

The component values shown are 
suitable for most fractional horse-power 
motors - for optimum results it will be 
necessary to adjust component values 
to suit the motor used. 

The circuit described above will 
provide stepless speed control over a 
wide range of motor speed — but tends 
to cause jerky operation at low speeds. 


control down to virtual standstill. In 
this circuit the 20 V zener diode provides 
a constant voltage for the discharge of 
Cl. Capacitor C2 and resistor R4 are 
connected from gate to cathode of the 
SCR to stabilize the circuit by 
preventing the SCR from being triggered 
by extraneous signals. 


—m 

NORTRONICS, 
AUDIO & DIGITAL 
TAPE HEADS 

for long life extended response 


• Replacement heads for cassette decks, 
reel to reel decks, cartridges and cassette 
recorders. Also professional recorders 
and duplicators. 

• Will fit AMPEX, SCULLY, TEAC, ATC, 
GATES, PENTAGON, IFONICS and many 
more. 

• Complete range of Alignment tapes for 
cassette, reel to reel and cartridge decks. 

• REGULAR MAINTENANCE ENSURES 
CONTINUED OPTIMUM PERFORMANCE. 
Nortronics manufacturers a full range of 
atjpto c'are products. 



• NORTRONICS audio care products are 
designed to care for and maintain your 
valuable recording equipment. 

• SEND TWO 20c STAMPS FOR OUR FREE 
BROCHURE ON THE COMPLETE 
NORTRONICS RANGE. 


K.l. I EMAC 

f INDUSTRIES Pty.Ltd. 


9 Meriton Place, Clayton South 
3169. Tel: 544-5157 
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COLOUR TV GAMES 


KITS 



Colour TANK BATTLES 
B&W ROAD RACE 
COLOUR WARFARE 
(available late October send 
SAE for details ) 

CHIPS 

AY-3-8610 (10 GAMES) 
AY-3-8603 (ROAD RACE) 
AY-3-8605 (WARFARE) 
AY-3-8710 (TANKBATTLES' 
COLOUR ENCODER 
CRYSTALS 


1 MHz 


$7.10 

$2.60 

$4.10 

d controls 


PRICES INCLUDE POSTAGE IN AUST 


PO Box 90, 

EAST KEW, 3102. 
VICTORIA. 


EXPAND 

YOUR 

M6800 

D2 

KIT 


16K RAM CARD Using 2114L (see ETI Sept ’78) 

e PCB plus support IC’s Kit.S111.80 

e 8K assembled & tested (450 nS low power).$295.80 

• 16K assembled & tested (450 nS low power) ....$451.25 
16K RAM/PROM Using 2102s & 2708s (see ETI Oct ’78) 

e 16K Memory Mother Board Kit.$49.20 

e 4K RAM PLANE KIT (450 nS) . $75.25 

• 4K ROM PLANE Kit (2808s extra).$33.90 

• RAM or ROM PLANE PCB.$16.75 

e Set of sockets for stacking RAM/ROM PLANE on Mother 

Board (included with kits but not PCBs).$3.40 

BACKPLANES & EDGE CONNECTORS 

t 5 slot backplane.*“.60 

e 11 slot backplane.$35-90 

e Edge connectors (PCB mounting or solder eye) each$8.50 

or 5 for $39.75; or 11 for $84.70 
BUFFER ICS 

• 2 x 8T26, 3 x 8T97, 1 x 7430.$13.80 

CDB-150 FAST AUDIO CASSETTE INTERFACE 

• In case (software driver included).$199.00 


SPECIAL 
2708 EPROM 
PROGRAMMER 
$136 


(See ETI 
Nov.) 


Offer open till 31.1.79. All prices 
include tax. Add P&P; $1 — cost 
under $50, $2 — $50 to $150, $3 - 
over $150. 


~pp] Pennywise Peripherals 


19 Suemar St, Mulgrave,Vic 


3170. Ph (03) 546-0308. 


DICK WOODS ELECTRONICS 


77 EDGEWORTH DAVID AVENUE, 
HORNSBY, NSW 2077. PH. 487-3111 


7403 


.0 65 7805 

0 95 LM340T12... 

.1.15 LM340T15 


0 50 LM340T24 

0 55 LM320K5. 

0 85 LM320K12 


120 1N4721R 200PIV 3A. 
120 1N4722R 400PIV 3A 
2.00 Bridge Rectifier 25A 


1C sockets 8 to 40 pin 
SWR Meters JD110 
SWR Meters JD175 


U.H.F Lightning Ar 


i-pass 

J0150 Hi-pass filter 1KW 
Instrument Case 255*135x130 
Instrument Case 350*240*120 


PLESSEY FOSTER 
LOUDSPEAKERS 


• TWEETERS from....$6.85 

• MIDRANGE from....$8.00 

• WOOFERS from ...$22.95 


Soan digital multimeter-liquid 
crystal display S109 

20p.c. off Ultilux & Molex connec¬ 
tors. Large range of antennae & fit¬ 
tings. Wirewrap supplies and soc¬ 


kets. 


When it comes to electronics, come to 


CAPACITORS 

0.01 uF 400V 
0 047 uF 400V 

0.1 uF 400V. 

0.47 uF 400V 
TAG Tantalum 35V 
ElECTROLYTICS fror 


SWITCHES 

SPST standard 
DPST standard 
DPDT standard 


• Vi" & V." pack 25 from 
•":Vto3" packs from 
:1V< -to 2V." pack 10 from 


DICK WOODS 
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SPECIALS 





W-mwv&m 

— 


TOP PROJECTS 



TOP PROJECTS VOL 5 

Our latest project book. All the most 
popular projects which have been 
published recently in Electronics Today. 
Includes Bucket Brigade Audio Delay 
Line, Howl-round Stabilizer, Trans¬ 
mission Line Speakers.$3.00. 


ETI CIRCUITS NO 2 

Ideas and data for experimenters. There 
are about 200 circuit ideas in this 
book. It's not for the beginner. But 
someone with a fair bit of experience 
in electronics will get a lot of use from 
this book. Invaluable for ideas and 
inspiration.. ..$2.95. 


AUSTRALIAN CB 

All about CB.. How to buy and install a 
rig. How to work interstate on skip. 
What UHF CB is like. How to build 
accessories. Australian CB is a thorough, 
simple yet authoritative guide to CB in 
Australia 1978 .$3.95. 



PROJECT 

ELECTRONICS 


PROJECT ELECTRONICS 

If you're just getting interested in 
electronics this is the book for you. 
There are lots of projects to build. 
They're simple, educational and useful 
too. And there's advice about con¬ 
structional methods and electronics 
components.$4.75. 


* 


If your newsagent has sold out, order directly from us at Modern Magazines, 15 Boundary Street, Rushcutters Bay, 2011. 
Just add 45 cents to the price for post and packing 
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SERVICES 

ADVERTISERS INDEX 


READERS'LETTERS . . . 

No charge for replies but a foolscap-size stamped addressed envelope must be enclosed. 
Project queries can only be answered if related to item as published. We cannot assist if 
project is modified nor if components are otherwise than specified. 

We regret we cannot answer readers' enquiries by telephone. 

SUBSCRIPTIONS AND BACK ISSUES 

ETI subscriptions cost $17.00 per year (inc. postage) within Australia. Cost elsewhere 
is $17.65 (inc. postage - surface mail). Airmail rates on application. 

Back issues cost $1.25 each olus 45 cents post and packing. 

We can supply only the following issues. , 

1976: Nov., Dec. 

1977: All issues except Jan, Feb, March. 

Photostats are available of any article ever published in ETI. We charge a flat $1.00 
regardless of page quantity from any one issue of ETI. Thus if the article is in three 
issues the cost is $3.00 Send orders to address below. 

Binders $4.50 plus 90c post NSW, $2.00 other States. 

Microfiche editions of this publication are available by annual subscription from 
Microsystems Pty Ltd, PO Box 188, North Sydney, NSW. 2060. 

COPYRIGHT ..... 

The contents of Electronics Today International and associated publications is tuny 
protected by the Commonwealth Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit diagrams and 
printed circuit boards. Although any form of reproduction is a breach of copyright, we 
are not concerned about individuals constructing projects for their own private use, nor 
by pop groups (for example) constructing one or more items for use in connection with 
their performances. . 

Commercial organisations should note that no project or part project described in 
Electronics Today International or associated publications may be offered for sale, or 
sold in substantially or fully assembled form, unless a licence has been specifically 
obtained so to do from the publishers. Modern Magazines (Holdings) Ltd or from the 
copyright holders. 


Whilst everyXffort has been made to ensure that all constructional projects referred to 
this edition will operate as indicated efficiently and properly and that all necessary 
components to manufacture the same will be available, no responsibility whatsoever 


accepted in respect of the failure for any reason at all of the project to operate 
effectively or at all whether due to any fault in design or otherwise and no responsibility 
is accepted for the failure to obtain any component parts in respect of any such project. 
Further, no responsibility is accepted in respect of any injury or damage caused by any 
fault in the design of any such project as aforesaid. 
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THE JVC RECEIVER. 

Every bit as revolutionary as they look, and then some. 



H 


) Ohms, both channels driven from 20Hz-: 


In our case, looks are never Kgppl* 

deceiving. Because all 

our new DC integrated H 

stereo receivers com- i 

bine unprecedented, 

revolutionary styling 00^ 

with unique electronic ^ , 

design features that gSr >i 

reflect JVC's more \ Ji ^ 

than 50 years'ex- ■£* ^ ^ 

perience in audio 

development and 

innovation. ^S|^‘ 

DC Power Amplifier 0 

Design 

All four new JVC receivers feature DC amplifier 
circuitry. They offer virtually distortion-free perfor¬ 
mance (0.03% THD) throughout the entire audible 
spectrum. As a result, the sound you hear is clearer, 
cleaner and crisper. In addition, your speakers are 
protected with the Triple Power Protection circuit 
and you can monitor 

output wattage with _ 

dual power meters. 

Choose from 120, -- 

85, 60 and 35 watts/ Em * 

channel.* • 

SEA all the way 

All four receivers offer K 

JVC's exclusive built-in 

SEA five-zone graphic 

equalizer for more 

complete control of 


:.j the music spectrum than 
* 4 ( conventional tone con- 

fi ’ w J -• trols. You can attenuate or 
J accentuate any of five 

. ...; 'ririj separate musical bands, 
ks. w ' and as an added feature, 

♦ we've incorporated a 

M special button so that the SEA 

' j* circuit can be switched to your 
tape deck. 

'‘r&jr Pushbutton Source Selectors 

y A horizontal panel of pushbuttons 

provides total control over all functions. 
And brilliantly illuminated LEDs instantly 
>i, indicate the program source. Professional- 
type slider controls set volume and balance. 
Combine all these exclusive features with high 
sensitivity and tuning precision, thumb control tuning 
wheel and accurate dual-metering and you'll see just 
how revolutionary the new JVC DC integrated stereo 
receivers are. Play one at your JVC dealer soon. 

For details on all JVC 
Hi-Fi Equipment, write to 
JVC Advisory Service, 

Box 307, North Ryde. 

, ,,,1 N S W. 2113. 

For pure Hi-Fi 
_ entertainment! 


the right choice 


WT87/78 







TECHNICS SU8080 
INTEGRATED DC AMPLIFIER 
AMPLIFIES...NOT MODIFIES. 


§] Technics 


| 


The first and foremost function of an amplifier is to amplify. 
To amplity all the incoming signals as accurately as possible. 
Technics-terms this “waveform fidelity' 1 which simply means 
thatthe music that’s put in -will be the music that comes out, 
neithir adding nor-subtracting fr *^e original. 
ij»ttjfS.U8080 Technics have ac ■ -form fidelity by 
• ;MhminatM*capacitors—the cause of very iow i.equency 
Signal bffckjng— from the signal path stages and all 
* »conr/fctions in between. Ttfeir elimination made DC (Direct 
Currept) in the power amplifier possible'/resulting iff 


P.O. Box 49, Kensington, N.S.W 


utfra-wide frequency response and phase fidelity. 

Rated power output of the Technics SU8.080 is 72 watts per 
channel, RMS at 8 ohms, from 20Hz-20kHz witfvno more than 
0.02% total harmonic distortion. Real power for real Sound. 
And there’s a totally independent power supply for each 
channel to eliminate transient crosstalk. 

The phono equalizer irfput is equipped with Technics 
developed ultra-low noise transistors, giving an extremely 
high signal to noise ratio of 88dB at a sensitivity'of 2.5mV. 
The SU8080 amplifier. Achieving waveform fidelity. 

Technics 

hi-fi 



